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For application and eenminennenne E. G. KETC HUM, Secretary 
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Writing in Broad Daylight 


Automatic Conveniences 


X Underwood 
2 nasil 5S oe 
—— Marginal Stops in Front 


Rapidly Acting Tabulator 
Elastic Touch, Durability 


AERY 
A QUESTION 


Is It an Advantage to be Blind? 


This is what the makers of the old-style typewriters 
will have to convince you now 


Ghe Underwood Typewriter places the work before your very eyes ; you see a letter, 

a word, a line, a whole page, not two or three words or a line or two, as is the case with some of the so-called 

visible writing machines, but everything in sight, at all times accessible to the operator, from date to signature. 
No more litting and slamming, nor pulling and pushing of the carriage. 

The UNDERWOOD accomplishes what the inventors and mechanical experts have for years been 


striving to master. ’ 
Look the machine over and see if we are not right in claiming it the most improved and up-to-date 


writing machine on the market. 


Wagner Typewriting Co., 220 Broadway, New York City 
Washington Branch: 526. TWELFTH STREET 
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Virginia, Charlottesville, 
RAWLINGS INSTITUTE. 


Well-equipped Female School. Next session 
opens Sept. 11th. For catalogue, address 
H. W. TRIBBLE, Pres'’t. 





New Hampshire, Plymouth, 
HOLDERNESS SCHOOL. 


Prepares boys for colleges and technical schools. 
Beautiful and healthful location. Careful physi- 
cal, moral, and spiritual training. Individual in- 
struction and influence. Moderate terms. For 
catalogue, address 

REV. LORIN WEBSTER, M.A.., Rector. 





The Gilman School 


for Girls Also called 
Parents looking for a school are The Cambridge School 
requested to send for the Manual and for pamphlets on the ‘Choice 
of a School.” ARTHUR GILMAN, A. M., Director, Cambridge, Mass. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 


[Mystic Valley Institute... 


Send for booklet to the Mystic Valley 





Institute, Mystic, Conn. .*. .*.. Home 
4 Schoo) by the seashore .*. Thirty- 
fifth year Perfect health, pleas- 


ant home .*. College preparatory and 
special courses .*. Private Instruction 


J. K. BUCKLYN, LL.D, 
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ADIRONDACK SUMMER SCHOOL 


June -« July -- August -- September 
ART, MANUAL TRAINING, NATURE STUDY 


Conducted by J. LineRty Tapp, Director Pub- 
lic Industrial Art School, Philadelphia, Pa. Sit- 
uated in the highest part of the Adirondacks, 
near Lake Saranac, New York. 


“ The most picturesque spot in the world.’’ 


The Course of Instruction is based on the work 
described in J. liberty ‘fadd’s book, ‘* New 
Methods in Education,” and now carried on in 
mauy schools in various parts of the countryand 
abroad. Nature study is the fundamental prin- 
ciple, with expression in drawing, designing, 
clay modeling, wood carving, painting, etc. Life 
painting and modeling and landscape work for 
advanced students. The course will fit pupils to 
become teachers, and fit teachers to apply the 
methods in their various schools and classes with 
little expense and friction. The Director will be 
assisted by several teachers from his schools in 
Philadelphia. Address all letters and communi- 
cations before June 5 to The Studios, 319 N. 32d 
St., Philadelphia, Pa. ; after June 5, to Saranac 
Lake P. O., New York. 
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University of the South 


Sewanee, Tennessee 


ee 
DEPARTMENTS 
ACADEMIC MEDICAL 
THEOLOGICAL PHARMACEUTICAL 
LAW PREPARATORY 
FF 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres, 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided intothreeterms. Students 
irom other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U. S. Department of Agri- 
culture, and an unusual opportunity is afforded 
for the preliminary study offorestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 


THE VICE-CHANCELLOR 





Massachusetts, Concord 
JSS WHITE'S HOME SCHOOL. 


Unusual Advantages 
Individual Progress Assured 


CIRCULARS 





The Jones..... re Of Mathematics 
= 


and the 


Summer School < Languages... . 


EIGHTEENTH SESSION, July 7—Sept. 19 
Rapid reviews for candidates for admission to 
CORNELL UNIVERSITY and for conditioned 
students. 
Address GEO. W. JONES, A. M,, IrHaca, N. Y. 


SYRACUSE UNIVERSITY 


Syracuse, N. Y. 





OFFERS, beside the regular College Courses, 
Mechanical, Electrical, and Civil Engineer- 
ing, Architecture, Music, Painting, Law, 
Medicine, Sociology, and Pedagogy. 

SUMMER SESSION, July rst to August oth. 
College Courses suited to the needs of teach- 
ers, college students, and others are offered. 
The instructors are University professors. 
Opportunities for library and laboratory 
work. Livinginexpensive. Tuition, $25. 

For circular, address THE REGISTRAR. 
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ST. JAMES SCHOOL 


A Preparatory School for boys near 
Hagerstown, Washington Co., Mary- 
land. .*. .... For information address 


J. HENRY HARRISON (Princeton), Headmast 








NorrH Caronuina, Rep Springs 


North Carolina Military Academy 
Term begins Sept. 3, 1902. Prepares for Col- 
lege, West Point, and Annapolis. Exceptionally 
healthful climate, fine grounds and buildings, 
mineral springs. $200 per year. For catalogue 
address C. A. Suort, B.S8., Prin. 





Virginia, Front Royan 


Randolph-Macon Academy For BOYS 
of Randolph-Macon System, located at northern 
end Valley, Va., 80 miles west of Washington, 
D.C. Brick building equipped at cost of $100,000, 
Terms moderate. Eleventh session opens Sept. 
16, 1902. Write postal for catalogue. 

Cuas. L. Metron, A. M., Prin. 





HARVARD UNIVERSITY 
LAWRENCE SCIENTIFIC SCHOOL 


The Lawrence Scientifie School, which is under 
the same Faculty as Harvard College and the 
Graduate School, offers professional courses 
leading to the degree of S. B. in Civil, Mecnan- 
ical and Electrical Engineering; Mining and 
Metallurgy ; Architecture ; Landscape Architect- 
ure; Chemistry; Geology; Biology; Anatomy, 
Physiology and Hygiene (as a preparation for 
medical schools); Science for Teachers; anda 
course in General Science. Graduates of coileges 
may be admitted to advanced standing without 
examination. For information concerning 
courses of study, expenses and plans of admis- 
sion address J. ove, Secretary, 16 University 
Hall, Cambridge, Mass. 





N. 8S. SHALER, Dean 





New York, Washington Heights, Depot Lane 


A School for Atypical and Nervous 

Children. Healthful location. Summer course, 

Expert educational home treatment. 
MaxtMILian P. E. Groszmann, Pd, D., Director 








THE BRYOLOGIST 


A bi-monthly journal of 16-20 pages, 
devoted to the study of North Ameri- 
can Mosses, Hepatics, and Lichens. 
Popular and scientific. Copiously il- 
lustrated with new and artistic draw- 
ings and half-tones. Descriptions 
and illustrations of new and rare 
mosses is indispensable to the work- 
ing bryologist, it tigers as well 
asamateur. .. . . «» Addreus 








MRS. ANNIE MORRILL SMITH 


78 Orange St. Brooklyn, N. Y. 


Subscription, $1.00 per year; 20c. per copy 
Sample copy on request 


Fishel’s White Plymouth 
Rocks are “the best in the world” 


My tweuty-four-page catalogue is free. Remem- 
ber, I have 120 acres devoted to the one breed. 
Beautiful color plate of my ee Ww inners 
sent for ten cents in stamps oe e's 


U. R. FISHEL, Box 0, Hope. Ind. 





Back Files of 1 he Forester 


The Profession of Forestry . . . $ .25 
Vol. IV. The Forester, 1898 . . 1.00 
Vol. V. The Forester, 1899 . 1.00 
Vol. VI. The Forester, 1900 . . 1.00 
Vol. VII. The Forester, 1901 2.00 
Proceedings of the American Forestry 
Congress and American Forestry 
Association (1888-1897, inclusive) 1.00 











If you have any friends interested in Forestry and 
Irrigation, send us their names; we will gladly send 
them sample copies of this magazine. 
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F, R. MEIER.... 


Consulting 
Forester 


woe —_ VIA HW AH, N. J. 
WE 


Advice given to woodland owners and 
others desirous to place their property 
under profitable management. 

Forest material marketed if desired by 
owner. 

Talks on Forestry. 

Write for particulars, terms, etc. 





ORCHIDS ORCHIDS 


We are the largest Orchid om ers in the 
United States : : 


Our illustrated and descriptive Catalogue 
of Orchids is now rez ady and may be had 
on application ote Fos 


Orchid Growers LAGER & — 
and Importers... SUMMIT, N. et & $9 





Forest and Game Private Estates 
Preserves Private Parks 


F, von Hoffmann 


LANDSCAPE ARCHITECT 
and FOREST ENGINEER 








St. James Building 


Broadway and 26th St. NEW YORK 





Come to Porterville 


Where Oranges and Lemons are 
grown free from Smut and Scale 


“Deciduous Fruits, Alfalfa 
Dairying and Stockraising ” 


Cheap Land, Cheap Water..... 
Unequaled Climate. To investi- 
gate means to invest. For infor- 
mation, address 


Secretary Board of Trade 
Porterville, California 





DO YOU WANT 
TO OWN AN.... 


Orange Orchard 
in Riverside, Cal. 
and get a steady and guaranteed 
income at once, no matter where 


you live? If so, write for full 
particulars to 


R. W. POINDEXTER CO. 
309 Wilcox Block Los Angeles, Cal. 


We refer for our standing to First National 
Bank, Los Angeles 








Our business is making illustrations, not 
only like the ones in this Magazine; but for 
any 


purpose. 
If you are ever in need of any work in 
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NATIONAL HEADQUARTERS, 1707 Fisher Building, CHICAGO, ILL. 





Room 6, GLOVER BUILDING, WASHINGTON, D. C. 


THOMAS F. WALSH, President, WASHINGTON, D. C. 
JAMES H. ECKELS, 7veasurer, CHICAGO, ILLINOIS. 
GEORGE H. MAXWELL, Executive Chairman, CHICAGO, ILLINOIS. 
JOHN H. FOWLER, Recording Secretary, CHICAGO, ILLINOIS. 
GUY E. MITCHELL, Corresponding Secretary, WASHINGTON, D. C. 


The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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Forestry and Irrigation. 


VoL. VIII. 


JUNE, 1902. No. 6. 


NEWS AND NOTES. 


Irrigation Bill The Irrigation Bill was 
Passed. passed by the House of 
Representatives on Fri- 
day, June 13, by a vote of 146 to 55. 
As the bill had already passed the Sen- 
ate, it is now only a matter of the agree- 
ment of that body to the House amend- 
ments, when the measure will be laid 
before the President for his signature. 
The passage of this bill has been ac- 
complished by the well-directed efforts 
ofits friends. It passed the Senate the 
first of March without trouble, but the 
outcome in the House was considered 
doubtful. Various committee amend- 
ments improved the bill in detail, and 
in this way considerable opposition was 
avoided. The opposition of the eastern 
members to a measure that they felt 
‘* would bring competition to the farm- 
ers of the east’’ was toa great extent 
overcome when the purposes of the bill 
were more fully understood. That the 
bill gained steadily in favor is readily 
seen when it is considered that in the 
beginning its fate in the House seemed 
doubtful, while in the end it was passed 
by a large majority. To the men who 
handled the bill on the floor of the House 
great credit is due. When the time for 
action came, they were present and han- 
dled the measure with skill. This was 
in striking contrast to those members 
in charge of the forest reserve transfer 
bill, which was defeated on Tuesday, 
June1o. These gentlemen, when their 
measure had an excellent chance of pass- 
ing, were found ‘‘ asleep at the switch.’’ 
The passage of an irrigation bill has 
long been needed. ‘The country is to be 
congratulated on the fact that the meas- 
ure has been enacted at this session of 
Congress. The full text of the Irriga- 
tion Bill is printed in this number. 





The Summer Announcement was 
Meeting. made in the April 

number of. FORESTRY 
AND IRRIGATION that the summer meet- 
ing of the American Forestry Associa- 
tion will be held this year at Lansing, 
Michigan. The dates of the sessions 
have now been decided upon, namely, 
Wednesday and ‘Thursday, August 27 
and 28. At the close of the afternoon 
session of Thursday, August 28, mem- 
bers of the association who desire to at- 
tend the excursion will take a special 
train for Saginaw. From this point the 
excursion will proceed to the Michigan 
Forest Preserve, in Roscommon County. 
After an inspection of this preserve, the 
excursion party will be conveyed to 
Grayling for an inspection of the large 
lumber mills at that place. From there 
the journey will be continued to the 
hard-wood forests in Antrim County, 
thence to Mackinac. 

At that point the party will disperse, 
the option being given to the individual 
members to return home by way of 
Lansing, or by lake steamers to Dulutb, 
Detroit, Toledo, Erie, or Buffalo. A 
circular of information will be sent out 
in a few weeks to all members of the 
association, outlining in detail the plans 
for the meeting and subsequent excur- 
sion. 


ad 


New Kind of | An interesting experi- 
Railroad Spike. ment is being tried in 

Europe in the use of 
hardwood spikes, or spike plugs, on sev- 
eral railways in France to increase the 
holding power of ordinary screw spikes 
when driven in ties of Baltic Pine and 
other soft woods. Holes about one and 
three-eighths inches in diameter are 
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bored in the tie and tapped to receive 
screws of hardwood one and _three- 
eighths inches in diameter at the bot- 
tom and two inches at the top, each 
with an iron band to prevent splitting. 
The wooden screws are hollow, and the 
iron spikes or screw spikes are driven 
into them. ‘The increase in holding 
power is said to be from 30 to 4o per 
cent for the new pine ties, while in old 
ties it is from 33 per cent for beech to 
62 per cent for oak and 80 per cent for 
pine. 
»* 


Tree Planting A great interest is being 
in New shown in the planting 
England. of White Pine in New 

England. Many pri- 
vate owners and several corporations 
have this year planted a larger number 
of either White Pine in pure stand or 
in mixture with Hard Maple. 

Mr. R. W. G. Welling, at Pajac 
Point farm, East Greenwich, R. I., has 
planted on very poor sandy soil about 
thirty acres of forest trees, a portion of 
the tract being wind-blown sand. Mr. 
Welling plans to extend year by year 
the area already planted. At Winches- 
ter, N. H., and at Wolfboro, N. H., a 
large amount of planting is planned. 
The citizens are beginning to renovate 
their waste pastures and birch-grown 
woodlands by planting it with small 
white-pine seedlings. 

Mr. A. G. Moody, manager of the 
Moody schools at Northfield, Mass., and 
at Mt. Hermon, Mass., contemplates for- 
est planting on their extensive grounds. 
Large planting operations are being car- 
ried on about the great Wachusett res- 
ervoir, near Clinton, Mass. The plant- 
ing is here under the direct charge of 
Mr. T. F. Borst, a graduate of the New 
York State College of Forestry. 

The foregoing forest plantings are a 
few of those for which plans have been 
made by the Bureau of Forestry. 


5 ad 


Forest Reserve The bill to transfer the 
Transfer Bill. administration of the 

United States forest re- 
serves from the Interior Department to 
the Department of Agriculture was de- 
feated in the Houseon Tuesday, June ro. 


This action was unexpected, especially 
for such a reason as really brought about 
the adverse vote. 

Thetransfer of the reserves was recom- 
mended by the Secretary of the Interior, 
in whose department the reserves now 
are; by the Secretary of Agriculture, 
and by President Roosevelt, who came 
out strongly in his first message to Con- 
gress favoring the move. The strongest 
argument in favor of the proposed trans- 
fer has been that it would bring about a 
much needed improvement in the admin- 
istration of the reserves at a less cost 
than at present. 

In the face of these recommendations 
the bill was defeated for the ostensible 
reason that ‘‘it would increase the ex- 
pense of caring for the reserves.’’ This 
was the point raised by Representative 
Cannon, Chairman of the House Com- 
mittee on Appropriations, who headed 
the opposition to the bill. It is this 
same gentleman who, at each session of 
Congress, saves the nation from bank- 
ruptcy. 

How thoroughly the nation has been 
saved in this instance is well illustrated 
by quoting the President’s utterance on 
this subject : 

‘‘At present the protection of the for- 
est reserves rests with the General Land 
Office, the mapping and description of 
their timber with the United States 
Geological Survey, and the preparation 
of plans for their conservative use with 
the Bureau of Forestry, which is also 
charged with the general advancement 
of practical forestry in the United States. 
These various functions should be united 
in the Bureau of Forestry, to which they 
properly belong. The present diffusion 
of responsibility is bad from every stand- 
point. It prevents that effective coop- 
eration between the government and the 
men who utilize the resources of the re- 
serves without which the interests of 
both must suffer. The scientific bureaus 
generally should be put under the De- 
partment of Agriculture. The President 
should have by law the power of trans- 
ferring lands for use as forest reserves 
to the Department of Agriculture. He 
already has such power in the case of 
lands needed by the Departments of War 
and the Navy.’’ 
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SKETCH MAP 
or 
CALIFORNIA 
SHOWING THE 
IRRIGATED AREAS 
ACCORDING TO THE CENSUS OF 
1900. 
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THE BLACK SECTIONS IN THIS MAP SHOW THE IRRIGATED LANDS OF CALIFORNIA. THE 
IRRIGATED AREA IN THIS STATE HAS INCREASED 44 PER CENT 
DURING THE TEN YEARS ENDING WITH 1899. 











The defeat of this bill, especially on 
such a flimsy pretext as the appropriation 
bugaboo, isunreasonable. However, it 
merely delays action that is bound to 
come. The best interests of the na- 
tional forest reserves demand this trans- 
fer, and all persons acquainted with the 
merits of the question are of one opinion 
in the matter. 


»* 


Enforcement Upin Pennsylvania they 
of Forest object to people stealing 
Laws. timber from the state 

lands, and also to start- 
ing forest fires. The vigorous action of 
the Forest Commission seems to be 
spreading to the courts, as the follow- 
ing examples, reprinted from /orest 
Leaves, will show : 

‘‘In the March term of court in Pike 
County, suit was brought by the state 
against Hiram Miller and Jerry Labar 
for cutting timber on state lands. The 
parties were not tried ; the district at- 
torney was allowed to enter a zolle 
prosequi on payment of costs and a pen- 
alty of $75 by the defendants. Mr. 
Miller also gave written agreement to 
keep off of and to protect, so far as pos- 
sible, state lands for a period of two 
years. It was also agreed that if he 
failed in any part of this understanding 
other suits would be brought against 
him. Altogether, the failure to recog- 
nize which side of the line the defend- 
ants were on cost them about $170.’’ 

The following is also quoted from 
Forest Leaves : 

‘“The two parties indicted under act 
of 1879, in Union County, for setting 
fire to the woods, pleaded guilty and 
asked for the mercy of the court. They 
were sentenced to pay a fine of $50 each 
and costs of prosecution, or stand com- 
mitted. They complied with the sen- 
tence.’’ 

From the Jefferson City, Mo., 7ribune 
it is learned that ‘‘on May 24 Deputy 
U. S. Marshal Thos. McKenna arrived 
from Camden County with four tie chop- 
pers, charged with cutting timber on 
government lands. They are Wm. 
Peoples, Wm. Blaine, David J. Kelsey, 
and Charles Kelsey. They waived a 
preliminary hearing before U. S. Com- 
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missioner Grisberg, and were held for 
the federal grand jury in the sum of 
$200 each.’’ 

Even the business of persons who 
steal timber from the federal or state 
government lands is becoming risky. 
In many sections of the country there 
is a feeling that stealing from the gov- 
ernment is not actually a crime. 
Prompt enforcement of existing laws, 
such as the cases cited above, will 
rapidly dissipate this idea. Timber 
stealing has been a big business for years 
in many sections of the country, the 
government generally being the victim, 
but with the rapid increase of interest 
in our forests there isa tendency to treat 
it in its proper light—as plain stealing. 
The support of every good citizen should 
be given the officers in their attempts to 
break up this nefarious business. 


Appropriations The agricultural ap- 
for Forestry propriation bill, which 
and Irrigation. was passed by Congress 
the last week in May, 
contains increased appropriations for 
both forestry and irrigation. ‘The ap- 
propriation for the Bureau of Forestry 
is $291,860. The amount last year was 
$185,440. This bill also contains an 
appropriation of $65,000 to continue the 
irrigation investigations of the Depart- 
ment of Agriculture. The good roads 
investigation comes in for an appropria- 
tion of $30,000. 
»* 
Civil Service The result of the recent 
Examination. civil service examina- 
tion to fill the position 
of computer in the Bureau of Forestry, 
as announced by the Civil Service Com- 
mission, shows that the successful can- 
didates were John Foley, Carl G. Craw- 
ford, and Harry D. Tieman. Crawford 
and Tieman have received appointments 
in the Bureau, while Foley has for some 
time been a member of that organization. 
* 
Working Plan The application of the 
for the Kirby Kirby Lumber Com- 
Tract. pany and Houston Oil 
Company to the Bureau 
of Forestry for advice and assistance in 
the handling of their forest lands has 
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resulted in a request by these companies 
for a working plan for their entire hold- 
ings, amounting to more than 1,000,000 
acres. This request fora working plan 
was made after a preliminary examina- 
tion of the tract by Mr. Overton W. 
Price and Mr. T. H. Sherrard, of the 
Bureau of Forestry. 

This work bythe Bureau will begin on 
November 1, and be continued through 
the winter months by a force of thirty 
men, and will undoubtedly prove one 
of the most interesting pieces of forest 
work yet undertaken in this country. 

The following facts concerning this 
tract are taken from the preliminary 
report of the Bureau of Forestry : 

The forest lands of the Kirby Lumber 
‘Company and the Houston Oil Company 
lie in Jaspar, Sabine, Hardin, St. Augus- 
tine, Newton, Angeline, and ‘I'yler Coun- 
ties, southeastern Texas. They com- 
prise an area of approximately 1,250,000 
acres. They include practically all of 
the more valuable virgin Longleaf Pine 
land in these counties. 

Although not a continuous holding, 
these forest lands have been purchased 
with a view to facilitate lumbering. 
They occur more in well-defined blocks 
than in isolated areas of small extent. 
Except for the narrow band of clear- 
ings which encircle the towns, and for 
the small farms here and there, seldom 
exceeding 160 acres, the forest is un- 
broken. 

About 12,000 cattle are now grazing 
upon these forest lands. The largest 
holder has about 2,000 head. This is 
an exceptionally large herd, the num- 
ber varying usually from 150 to 300. 

Cuttings are now in progress at the 
rate of about 250,000,000 feet yearly. 
The intention is to increase this cut to 
400,000,000 feet per annum southwest 
of Kirbyville. The company is now 
filling a contract for 7,000,000 cross-ties 
with the Santa Fé Railroad Company. 
The ties are cut from lands which have 
been or are about to be lumbered for 
saw-logs. 

The merchantable stand upon the 
virgin forest lands of the Kirby Lumber 
Company and the Houston Oil Company 
has been conservatively estimated to 
average 5,000 feet, b. m., to the acre. 


The presence of underbrush, the flatness 
of the country, and the lack of swamp 
and soft ground generally, constitute 
exceedingly favorable conditions for 
clean lumbering. The use of temporary 
railroads and steam skidder greatly re- 
duce the cost of logging. The problem 
of labor is simplified by the presence of 
a permanent population who depend 
largely upon lumbering and upon work 
in the saw-mills for their livelihood. 
The Kirby Lumber Company, with its 
17 mills and its annual cut of 250,000,000 
feet, is the chief source of support of 
about 15,000 people. It is probable 
that the low proportion upon these 
forest lands of the cost of lumbering to 
the value of its product is equalled in 
the Southern Pine Belt in very few lo- 
calities only. 

The forest lands of the Kirby Lumber 
Company and the Houston Oil Company 
offer what is in a good many ways a 
singularly simple and direct silvicul- 
tural problem. The tract consists 
largely of pure stands of Longleaf Pine 
whose reproduction is, with reasonable 
protection, insured. Even under the 
present lack of provision for reproduc- 
tion upon the lumbered area and with 
the entire absence of effect to suppress 
the annual fires, openings in the forest 
show a growth of seedlings in some 
instances sufficient to form the nucleus 
of a second crop. 


ad 


More Forest The Big Horn Forest Re- 
Reserves. serve, in Wyoming, was 
increased in size 69,120 
acres on May 22 by Presidential procla- 
mation. ‘The recently added portion is 
located in Sheridan county. The total 
area of this reserve is now 1,216,960 
acres. 

On the same date the Yellowstone 
Park Forest Reserve was also created. 
This new reserve includes a portion of 
what was formerly known as the Yel- 
lowstone Park Timber Land Reserve, 
and in addition 880,533 acres of the new 
land. The total area of the Yellow- 
stone Reserve is 1,809,280 acres. It is 
located in the western part of Big Horn 
County bordering the Yellowstone Na- 
tional Park. 
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The Teton Forest Reserve has been 
considerably enlarged by taking in a 
portion of the Yellowstone Park Timber 
Land Reserve and new lands to the 
amount of 2,987,627 acres, making its 
present area 4.127,360 acres, the second 
largest reserve in the West. The Teton 
Reserve is located in the northwest part 
of Fremont County and the northern 
part of Uintah County, Wyoming. 

Another new reserve declared on May 
22, also in Wyoming, is the Medicine 
Bow Forest Reserve, of 400,051 acres, 
located in Carbon and Albany Counties. 
The total area of all the forest reserves 
is NOW 52,339,432 acres. 


»* 


Forestry in At the meeting of the 
Pennsylvania. Pennsylvania State For- 

estry Reservation Com- 
mission, held on May 1, a tract of land 
situate in Union, Center, Mifflin, and 
Snyder Counties, containing about 
74,000 acres, was purchased for the 
state. About 6,000 acres were also pur- 
chased in Huntingdon County, and a 
tract of 500 acres in Pike County. 
Acting under instructions from the 
Commission, State Forester Geo. H. 
Wirt has established a nursery at Mount 
Alto, Franklin County, on which there 
are growing 15,000 young white pine 
trees, and seed has been .sown for 
300,000 more. An ideal spot of land 
has been selected for the nursery. 
Water will be piped so as to reach all 
points of the nursery when necessary. 
Arrangements are being made now to 
plant half a million young pine trees 
next spring and 50,000 poplars. There 
is also a spontaneous growth of white 
pine on the tract, about twenty years 


old, which will afford a splendid oppor- 
tunity for the exercise of the forester’s 
art. It will show what can be done by 
pruning and selective cutting. 

The opening of this nursery on the 
Mount Alto Reservation has its uses 
also as an object lesson, and has awak- 
ened the greatest interest on the part of 
the citizens of the neighborhood, who 
have lent a ready assistance to the op- 
erator when it was in their power to do 
so. It looks like a revival of the old- 
time industry which prevailed when 
Mount Alto was a thriving furnace 
seat.—Forest Leaves. 

»* 

Forest Fires During the month of 
During May. May there were forest 

fires in fourteen states, 
as follows: Maine, Massachusetts, New 
York, Colorado, Connecticut, New Jer- 
sey, Michigan, North Carolina, Texas, 
Tennessee, Maryland, Arizona, Penn- 
sylvania, and Rhode Island. 

The most destructive fires of the month 
were in Maine, Colorado, and New York. 
A large amount of timber in the Adi- 
rondacks, belonging to private owners, 
was damaged. A number of forest fires 
near East Moriches, L. I., early in the 
month, required the efforts of hundreds 
of people to prevent the destruction of 
dwellings and other buildings. 

Late in the month a forest fire raged 
in the Sangre de Cristo Mountains, in 
Colorado. Great damage to standing 
timber was caused by the fire, while the 
water supply and grazing grounds of the 
vicinity have been materially injured. 

In New Brunswick and British Co- 
lumbia there were many forest fires 
which destroyed much standing timber. 


THE IRRIGATION BILL. 


HE bill providing for the creation 

of a reclamation fund, and for 

the construction of reservoirs, diversion 
canals, and other works, passed the Sen- 
ate March 1, and was sent to the House, 
where it was referred to the Committee 
on Irrigation of Arid Lands. Various 
amendments were made in committee, 
the bill being improved in detail. On 


April 7 it was reported to the House of 
Representatives. 

The principal features are the setting 
aside of the proceeds from disposal of 
western arid lands to form a fund, by 
means of which the Secretary of the In- 
terior can make surveys and examina- 
tions and proceed with the construction 
of necessary works for water conserva- 
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tion. It is not proposed to actually irri- 
gate the lands, but to build the large 
works which will serve to make available 
the waters now running to waste. 

The public lands to which the water 
thus conserved can be taken are to be 
withdrawn from disposal, excepting 
under the Homestead act. Settlers can 
go upon these, taking up tracts of 4o 
acres or more and make homes, the land 
itself being free to those who will per- 
manently reside upon it. The water, 
however, must be paid for, and the set- 
tlers must construct their own works 
for distributing the supply to the fields. 

The money refunded by the settlers 
in small annual installments goes back 
into the reclamation fund, and is to be 
used again for the construction of other 
works. 

The principal objection to the bill has 
arisen upon the ground of constitution- 
ality, it being held that the government 
could not improve its own lands, or ex- 
ercise the privileges of a land-owner in 
removing obstacles to development. 
There has also been some opposition on 
the part of the farmers’ organization 
known as the Grange, from the fear 
that with the increase of tillable area in 
the West, farm values in the East would 
be reduced. This fear has been shown 
to be groundless, since the development 
of the arid region must proceed far more 
slowly than the demands for land The 
agricultural products of the West differ 
widely from those of the East, and staple 
crops are not raised to any considerable 
extent under irrigation, and do not en- 
ter the same markets as those of the 
East. In short, the opposition from 
this source has been based wholly upon 
ignorance of the true condition. 

With the passage of this act it will be 
possible to proceed in a systematic man- 
ner in the construction of large works, 
to reclaim arid lands and create oppor- 
tunities for home-making upon the pub- 
lic domain. ‘The benefits must be far- 
reaching, affecting not only the states 
where the lands are irrigated, but in- 
creasing the commerce with the East, 
and stimulating industry along many 
lines. 

The full text of the bill, as amended, 
is given herewith : 








2 FORESTRY AND IRRIGATION. June,. 


AN ACT appropriating the receipts from the 
sale and disposal of public lands in certain 
states and territories to the construction of 
irrigation works for the reclamation of arid 
lands. 


Be it enacted by the Senate and House 
of Representatives of the United States 
of America in Congress assembled, That 
all moneys received from the sale and 
disposal of public lands in Arizona, Cal- 
ifornia, Colorado, Idaho, Kansas, Mon- 
tana, Nebraska, Nevada, New Mexico, 
North Dakota, Oklahoma, Oregon, 
South Dakota, Utah, Washington, and 
Wyoming, beginning with the fiscal 
year ending June thirtieth, nineteen 
hundred and one, including the surplus 
of fees and commissions in excess of 
allowances to registers and receivers, 
and excepting the five per centum of 
the proceeds of the sales of public lands 
in the above states set aside by law for 
educational and other purposes, shall be, 
and the same are hereby, reserved, set 
aside, and appropriated as a special fund 
in the Treasury to be known as the 
‘*reclamation fund,’’ to be used in the 
examination and survey for and the 
construction and maintenance of irri- 
gation works for the storage, diversion, 
and development of waters for the rec- 
lamation of arid and semi-arid lands in 
the said states and territories, and for 
the payment of all other expenditures 
provided for in this act : Provided, That 
in case the receipts from the sale and 
disposal of public lands other than 
those realized from the sale and dis- 
posal of lands referred to in this section 
are insufficient to meet the requirements 
for the support of agricultural colleges 
in the several states and territories, 
under the act of August thirtieth, eigh- 
teen hundred and ninety, entitled ‘‘An 
act to apply a portion of the proceeds 
of the public lands to the more com- 
plete endowment and support of the 
colleges for the benefit of agriculture 
and the mechanic arts, established under 
the provisions of an act of Congress ap- 
proved July second, eighteen hundred 
and sixty-two,’’ the deficiency, if any, 
in the sum necessary for the support of 
the said colleges shall be provided for 
from any moneys in the Treasury not 
otherwise appropriated. 
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SEc. 2. That the Secretary of the In- 
terior is hereby authorized and directed 
to make examinations and surveys for, 
and to locate and construct, as herein 
provided, irrigation works for the stor- 
age, diversion, and development of 
waters, including artesian wells, and to 
report to Congress at the beginning of 
each regular session as to the results of 
such examinations and surveys, giving 
estimates of cost of all contemplated 
works, the quantity and location of the 
lands which can be irrigated therefrom, 
and all facts relative to the practicability 
of each irrigation project ; also the cost 
of works in process of construction as 
well as of those which have been com- 
pleted. 

Src. 3. That the Secretary of the In- 
terior shall, before giving the public 
notice provided for in section four of 
this act, withdraw from public entry 
the lands required for any irrigation 
works contemplated under the provis- 
ions of this act, and shall restore to 
public entry any of the lands so with- 
drawn when, in his judgment, such 
lands are not required for the purposes 
of this act; and the Secretary of the 
Interior is hereby authorized, at or im- 
mediately prior to the time of beginning 
the surveys for any contemplated irri- 
gation works, to withdraw from entry, 
except under the homestead laws, any 
public lands believed to be susceptible 
of irrigation from said works: Provided, 
That all lands entered and entries made 
under the homestead laws within area 
so withdrawn during such withdrawal 
shall be subject to all the provisions, 
limitations, charges, terms, and condi- 
tions of this act ; that said surveys shall 
be prosecuted diligently to completion, 
and upon the completion thereof, and 
of the necessary maps, plans, and esti- 
mates of cost, the Secretary of the In- 
terior shall determine whether or not 
said project is practicable and advisable, 
and if determined to be impracticable 
or unadvisable he shall thereupon re- 
store said lands to entry ; that public 
lands which it is proposed to irrigate by 
means of any contemplated works shall 
be subject to entry only under the pro- 
visions of the homestead laws in tracts 
of not less than forty nor more than 
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one hundred and sixty acres, and shall 
be subject to the limitations, charges, 
terms, and conditions herein provided : 
Provided, That the commutation pro- 
visions of the homestead laws shall 
not apply to entries made under this 
act. 

SEc. 4. That upon the determination 
by the Secretary of the Interior that any 
irrigation project is practicable, he may 
cause to be let contracts for the con- 
struction of the same, in whole or in 
part, providing the necessary funds 
therefor are available in the reclamation 
fund, and thereupon he shall give public 
notice of the lands irrigable under such 
project, and limit of area per entry, 
which limit shall represent the acreage 
which, in the opinion of the Secretary, 
may be reasonably required for the sup- 
port of a family upon the lands in ques- 
tion ; also of the charges which shall 
be made per acre upon the said entries, 
and upon lands in private ownership 
which may be irrigated by the waters of 
the said irrigation project, and the num- 
ber of annual installments, not exceed- 
ing ten, in which such charges shall be 
paid and the time when such payments 
shallcommence. The said charges shall 
be determined with a view of returning 
to the reclamation fund the estimated 
cost of construction of the project, and 
shall be apportioned equitably: Pro- 
vided, That in all construction work 
eight hours shall constitute a day’s 
work, and no Mongolian labor shall be 
employed thereon. 

Sec. 5. That the entryman upon 
lands to be irrigated by such works 
shall, in addition to compliance with the 
homestead laws, reclaim at least one- 
half of the total irrigable area of his 
entry for agricultural purposes, and be- 
fore receiving patent for the lands cov- 
ered by his entry shall pay to the gov- 
ernment the charges apportioned against 
such tract, as provided in section four. 
No right to the use of water for land in 
private ownership shall be sold for a 
tract exceeding one hundred and sixty 
acres to any one landowner, and no such 
sale shall be made to any landowner un- 
less he be an actual dona fide resident on 
such land, or occupant thereof residing 
in the neighborhood of said land, and 
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no such right shall permanently attach 
until all payments therefor are made. 
The annual installments shall be paid 
to the receiver of the local land office 
of the district in which the land is sit- 
uated, and a failure to make any two 
payments when due shall render the 
entry subject to cancellation, with the 
forfeiture of all rights under this act, 
as well as of any moneys already paid 
thereon. All moneys received from the 
above sources shall -be paid into the 
reclamation fund. Registers and re- 
ceivers shall be allowed the usual com- 
missions on all moneys paid for lands 
entered under this act. 

Src. 6. That the Secretary of the In- 
terior is hereby authorized and directed 
to use the reclamation fund for the op- 
eration and maintenance of all reservoirs 
and irrigation works constructed under 
the provisions of this act: Provided, 
That when the payments required by 
this act are made for the major portion 
of the lands irrigated from the waters 
of any of the works herein provided for, 
then the management and operation of 
such irrigation works shall pass to the 
owners of the lands irrigated thereby, 
to be maintained at their expense under 
such form of organization and under 
such rules and regulations as may be 
acceptable to the Secretary of the Inte- 
rior: Provided, That the title to and the 
management and operation of the reser- 
voirs and the works necessary for their 
protection and operation shall remain in 
the government until otherwise pro- 
vided by Congress. 

Src. 7. That where in carrying out 
the provisions of this act it becomes nec- 
essary to acquire any rights or property, 
the Secretary of the Interior is hereby 
authorized to acquire the same for the 
United States by purchase or by con- 
demnation under judicial process, and 
to pay from the reclamation fund the 
sums which may be needed for that pur- 
pose, and it shall be the _duty of the 
Attorney General of the United States 
upon every application of the Secretary 
of the Interior, under this act, to cause 
proceedings to be commenced for con- 
demnation within thirty days from the 
receipt of the application at the Depart- 
ment of Justice. 





Sec. 8. That nothing in this act shall 
be construed as affecting or intended to 
affect or to in any way interfere with 
the laws of any state or territory relat- 
ing to the control, appropriation, use, or 
distribution of water used in irrigation, 
or any vested right acquired thereunder, 
and the Secretary of the Interior, in car- 
rying out the provisions of this act, 
shall proceed in conformity with such 
laws, and nothing herein shall in any 
way affect any right of any state or of 
the Federal Government or of any land- 
owner, appropriator, or user of water in, 
to, or from any interstate stream or the 
waters thereof: Provided, That the 
right to the use of water acquired under 
the provisions of this act shall be appur- 
tenant tothe land irrigated, and bene- 
ficial use shall be the basis, the measure, 
and the limit of the right. 

SEc. 9. That it is hereby declared to 
be the duty of the Secretary of the In- 
terior in carrying out the provisions of 
this act, so far as the same may be prac- 
ticable and subject to the existence of 
feasible irrigation projects, toexpend the 
major portion of the funds arising from 
the sale of public lands within each state 
and territory hereinbefore named for the 
benefit of arid and semi-arid lands within 
the limits of such state or territory : 
Provided, That the Secretary may tem- 
porarily use such portion of said funds 
for the benefit of arid or semi-arid lands 
in any particular state or territory here- 
inbefore named as he may deem advis- 
able, when so used the excess shall be 
restored to the fund as soon as practi- 
cable, to the end that ultimately, and in 
any event, within each ten-year period 
after the passage of this act, the ex- 
penditures for the benefit of the said 
states and territories shall be equalized 
according to the proportions and subject 
to the conditions as to practicability 
and feasibility aforesaid. 

SEc. 10. That the Secretary of the 
Interior is hereby authorized to perform 
any and all acts and to make such rules 
and regulations as may be necessary 
and proper for the purpose of carrying 
the provisions of this act into full force 
and effect. 


Passed the Senate March 1, 1902. 
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HON. H. C. HANSBROUGH. 


oo HANSBROUGH has been one of the most active and efficient 

advocates of the development of the West through irrigation. By his long 
experience in the far West he has become thoroughly familiar with the oppor- 
tunities and results of irrigation, and has come to be regarded as the most 
strenuous advocate in the Senate of the utilization of the vacant public lands 
through national irrigation works. His position as Chairman of the Senate 
Committee on Public Lands, and also as a member of the Committee on 
Agriculture and Forestry, has given him exceptional opportunities for advancing 
the interests of the West in Congress, and his name will always be connected 
with the irrigation movement because of the introduction by him of the first bill 
(which has passed the Senate) providing for the construction of national 
irrigation works. 

Henry Clay Hansbrough was born at Prairie du Rocher, Randolph County, 
Illinois, January 30, 1848. He was educated in a common school, and in 1867 
removed to California, where he learned the printing trade; later published a 
daily paper at San José, California. He was with the San Francisco Chronicle 
from 1870 to 1879; then published a paper at Baraboo, Wisconsin, for two years, 
removing to the Territory of Dakota in 1882, and became prominent in journalism 
and in public affairs, being twice elected mayor of the city of Devil’s Lake ; was 
National Committeeman for eight years ; was nominated for Congress by the first 
Republican State Convention in North Dakota, and before the expiration of his 
term in the House was elected to the United States Senate, in 1891, and reélected 


in 1897. 
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GRAZING AND WATER STORAGE IN THE BLACK MESA 
FOREST RESERVE. 


By A. F. 


Bureau of 


HE live-stock industry is one of 
great importance to all of the 
states of the Rocky Mountain region, 
many sections being almost entirely de- 
pendent upon it for their support. In 
the early settlement of this part of the 
frontier the mining prospectors and 
stockmen were the pioneers. A very 
large proportion of this western country 
will always be more valuable for stock- 
raising than for any other purpose, the 
land which can be cultivated comprising 
a very small part of the entire area. 

The crop of forage which grows upon 
this open range is one of the country’s 
most valuable resources and can be har- 
vested only by grazing. Many sections 
are divided naturally into summer and 
winter ranges, the utilization of one de- 
pending greatly upon the other. A 
summer range, which is covered with 
snow during the winter and furnishes 
an excellent crop of forage during the 
summer, would be of little use without 
an adjoining winter range. It some- 
times happens that the winter range is 
one upon which permanent water is very 
scarce, and is grazed over during the 
winter only while there is snow upon 
the ground or the winter storms have 
made tank or lake water. When this 
dries up in the spring the stock move 
back to the permanent watering places 
and to the mountains. In many places 
without the mountain summer range 
this kind of winter range would be of 
little value. 

As forest reserves are established and 
these mountain ranges put under forest- 
reserve management, the rules and reg- 
ulations which are to be enforced are of 
great importance tothe stockmen. The 
present rules for grazing in forest re- 
serves prohibit the grazing of sheep in 
all forest reserves except those of Ore- 
gon and Washington, or in the reserves 
where their presence would not ad- 
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versely affect insuring a permanent sup- 
ply of timber and favorable conditions 
to a continuous water flow. The Black 
Mesa Forest Reserve, in Arizona, is one 
in which a limited number of sheep have 
been allowed to graze since its establish- 
ment. The grazing of cattle and horses 
has been allowed in all of the forest re- 
serves. 

The reason for restricting sheep is 
that there is greater evidence of damage 
having been done by them than by cattle 
and horses. In moving sheep from 
place to place, especially in driving along 
trails from one range to another, if the 
flocks are bunched up close, and thus 
driven instead of being allowed to scatter 
out and graze along naturally, they do 
more damage in tramping out young 
seedlings and grass roots than is done 
by stock which are allowed to run loose; 
also, on lambing grounds, where flocks 
are bedded or corralled for several weeks. 
in the same place, there is often evidence 
of considerable damage to young trees 
by nibbling ; consequently the greatest 
damage from tramping is generally seen 
along the driveways, and the damage 
from nibbling in places where flocks 
have been held too long. 

The manner of handling sheep is of 
importance in judging the number 
which can safely be allowed to graze 
upon a certain area, as 5,000 head im- 
properly herded would do more damage 
than double the number which were 
allowed to scatter out and graze prop- 
erly. 

In some limited areas which have been 
overstocked with cattle serious damage 
has been done by stock running loose, 
both in the destruction of young trees 
and tramping out the grass. 

The remedy for these evils is to limit 
the sheep, cattle, or horses which shall 
be grazed upon a certain area to a num- 
ber for which that particular section 
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will furnish sufficient pasture without 
danger to reforestation or the forage 
crop, and to hold the stockmen respon- 
sible for the proper use of the range. In 
some parts of the reserve total exclusion 
of live stock may be necessary, but in 
most places all that is needed is proper 
regulation and cooperation on the part 
of the stockmen and settlers in prevent- 
ing forest fires. Fire has been the 
greatest enemy to reproduction in this 
reserve, as in many others. 

The first sheep were driven into Ari- 
zona about 1875, coming across the 
desert from California. These flocks 
were followed by others in later years, 
and also by bands from New Mexico. 
Ever since those early days the moun- 
tain ranges have been used by the sheep- 
men for lambing grounds and summer 
range. The splendid reproduction of 
young trees in many parts of the forest 
reserve which have been constantly 
grazed over for the past twenty-five 
years shows that here, at least, the har- 
vesting of the crop of grass has been 
done without damage to the forest, and 
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has evidently protected the young trees 
by causing forest fires to be less de- 
structive. 

Sheep need shade and a cool tempera- 
ture during the summer. Not only do 
they keep in better flesh, but the fleece 
of wool makes a better growth and is 
improved in quality. 

In order to raise a good, thrifty lamb, 
it is necessary that you have green feed 
for the ewes, so that they will furnish 
plenty of milk. With dry feed and a 
consequent scarcity of milk, you are 
sure to raise a ‘‘runty’’ lot of lambs. 
It is necessary that a lamb should make 
a good healthy growth during the first 
month of its life, if you expect to raise 
aprofitablesheep. Asthe earliest green 
grass and herbage is found along the foot 
of the mountains, and later, after the 
snow has disappeared, in the mountain 
parks, this is the natural breeding 
ground to which they are driven from 
the winter range. Most of these sum- 
mer ranges and lambing grounds being 
located within the limits of the forest 
reserve, this industry would be seriously 








A SECTION, ,WHICH HAS BEEN SERIOUSLY INJURED BY SHEEP AND CATTLE. 











injured if sheep were excluded from the 
reserve. ; 

For the past fifteen years some of the 
sheep-owners have driven their bands to 
the Salt River Valley during the winter 
months. This winter range was desir- 
able, because in this mild climate the 
ewes could be lambed fully two months 
earlier than on the northern ranges, and 
the sheep fattened rapidly on the feed 
furnished by these ranges of lower alti- 
tude. Particularly was this true in 
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In August, 1898, the mountain range 
extending across the northeastern part 
of Arizona was set apart by the Presi- 
dent as the San Francisco Mountains 
and Black Mesa Forest Reserves. The 
rules and regulations prohibited the 
grazing of sheep within the reserves. 
Consequently the sheepmen whose in- 
terests were at stake took steps toward 
securing the granting of the grazing 
privilege. Now commenced a vigorous 
opposition from the canal-owners and 




















EXCELLENT REPRODUCTION ON A RANGE WHICH HAS BEEN GRAZED BY SHEEP AND CATTLE 
FOR TWENTY-FIVE YEARS. 


seasons of copious rainfall, when the 
desert valleys were covered with a pro- 
lific growth of Indian Wheat and Al- 
fileria, the fattening qualities of which 
cannot be excelled by any other range 
forage plants. The largely increased 
number of sheep driven to these south- 
ern ranges each year caused a strong 
opposition to arise among the cattlemen 
over whose ranges they passed in tran- 
sit, as it very materially decreased the 
carrying capacity of the range for cattle. 


farmers of the Salt River Valley, who 
claimed that the grazing of sheep in the 
mountains diminished their water sup- 
ply and filled their canals with silt ; 
from the cattlemen, whose ranges had 
been injured, and from the owners of 
the railroad lands, who had various ob- 
jects in view. The result was that, 
after investigation of the question and 
examination of the forest reserves, the 
sheepmen were granted permits to graze 
their flocks on the north slope of the 








SR Lie 





DiAntoate 





1902. FORESTRY AND IRRIGATION, 


tN 
we 
© 














REPRODUCTION EXTENDING FROM THE EDGE OF THE FOREST ON AN OLD SHEEP RANGE. 


mountains and some of the level mesas 
and excluded from the rough southern 
slopes. 

The Black Mesa Forest Reserve is one 
in which the object in view in its estab- 
lishment was as much for the purpose 
of securing favorable conditions of water 
flow as for the protection of the timber. 
The location of the reserve being away 
from the railroad or any means of cheap 
transportation, it will probably be some 
time before there will be any extensive 
lumbering carried on within its limits. 
The only cutting which has been done 
so far was either for local use by the 
settlers near the reserve or for the mines 
at Clifton and Morenci. On the other 
hand, the conservation of the water is 
of immediate and vital importance. 

The future development of agricul- 
ture in Arizona depends entirely upon 
a successful plan for storing the water 
supply. The rainfall varies greatly with 
each season, and is much heavier in the 
mountains than in the lower valleys. 
From observations covering a number 





of years, the normal rainfall of the Salt 
River Valley is placed at 7 inches, while 
at Camp Apache, on the south slope of 
the mountains and in the edge of the 
timber belt, the average rainfall is 20 
inches. The general character of the 
mountain range being volcanic, a large 
proportion of the water from the snow 
which falls during the winter is absorbed 
and seldom causes floods of any conse- 
quence during this season, except when 
in the early spring snow is followed by 
rains or warm winds. As the amount 
of new land which can be brought under 
cultivation depends entirely upon suc- 
cess in saving the water, it is important 
that every condition which affects it 
should be investigated. 

In the controversy between the citi- 
zens of Maricopa county and those of 
the northern counties over the question 
of grazing in the forest reserves, it has 
been claimed that the canals of the Salt 
River Valley were being filled with silt 
and débris, and that this was caused by 
the cutting away of vast areas of timber 
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on the forest reserves and by the graz- 
ing of large flocks of sheep and herds 
of cattle and horses over the drainage 
basins. This would lead one to believe 
that if the timber cutting were stopped 
and the sheep, cattle, and horses ex- 
cluded from the forest reserve, an ideal 
condition could be obtained and the 
quantity of silt and débris carried in 
the water would be sufficiently dimin- 
ished to obviate the danger of filling the 
canals. 

It is doubtful if this would be so for 
two reasons: first, because a very small 
proportion of the silt comes from the 
forest reserves, and, second, that the 
flood waters coming from outside of 
the reserve carried a large amount of silt 
before the country was stocked with 
cattle and sheep. That the amount of 
silt coming into their canals during the 
last few years is greater than it was 
previously is true, and the cause of this 
condition is the serious damage that has 
been done to the open range outside of 
the mountains by overstocking with 
cattle, horses, and sheep, and also the 
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number of dry years from which the 
country has suffered. Until some sys- 
tem or plan has been devised for con- 
trolling grazing upon the open range 
which will benefit the stockmen by im- 
proving its condition and permanent 
wealth-producing capacity, as well as 
protecting the irrigation interests, this 
condition regarding the flood waters can 
not be very greatly remedied. 

In the early years of the live-stock 
industry in northern Arizona, while the 
country was new and had not been in- 
jured by overgrazing, the summer rains 
were generally thunder showers, coming 
up suddenly and just falling in spots, or 
from a cloud-burst, with the water fall- 
ing in torrents over an area of a few 
square miles. A dry wash would in a 
very short time become a running 
stream, which would swim your horse 
if you undertook to cross it. These 
storms always caused floods in thé river, 
and the water carried a large amount of 
silt, one remarkable feature being that 
you could often tell from the color of the 
muddy water and the quantity of silt it 




















CATTLE RANGE WITHIN THE FOREST RESERVE ON THE SLOPE OF THE VERDE RIVER. 
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contained what part of the country had 
been having the heavy rain, the flood 
waters from the Zufii River carrying the 
largest amount of silt, while from the 
volcanic mountain country the per cent 
of silt would be small. 

Where reservoirs are located near the 
mountains and catch the mountain flood 
waters, there is a very small deposit of 
silt and débris. For example, in the 
reservoirs near Springerville, which are 
within or near the forest reserve and 
catch the mountain flood waters, the de- 
posit of silt during the past fifteen years 
has been very little, while at Woodruff, 
a town located on the Little Colorado 
River, about fifty miles from the moun- 
tains and below its confluence with the 
streams from the open range country, 
a dam forty feet high was built across 
the river where it flows through a box 
canyon, and the reservoir above the dam 
entirely filled with mud in about ten 
years. As these people were only fig- 
uring on securing the natural flow of 
the river by getting it out of the canyon 
and did not expect the dam to be of any 
value as a storage reservoir, their object 
was accomplished. 

Quite a number of small storage reser- 
voirs have been built in northern Ari- 
zona from which some good lessons 
might be taken. ‘The most valuable 
reservoirs are those built in coves off to 
one side of the river, and which are filled 
during the winter and early spring, when 
the water is running clear and quite free 
from silt. If reservoirs could be built 
of sufficient capacity to store all of this 
water, the area of agricultural lands 
could be greatly increased without the 


flood waters. When the flood waters 
come down heavily laden with silt the 
flood-gates are opened and the muddy 
water allowed to pass on by. Reser- 
voirs which have been used in this way 
for the past fifteen years are in good 
condition and have accumulated very 
little sediment. If it happens to be late 
in the season, in a time when the water 
is greatly needed, it is turned directly 
into the ditches instead of the storage 
reservoir and distributed over the land. 
It may fill up the ditches a little, but it 
makes up for this by fertilizing the land. 
The heavy rainfall and source of per- 
manent water supply being in the moun- 
tains, the importance of the forest re- 
serve as the foundation of a successful 
irrigation system is very readily seen ; 
consequently every precaution should 
be taken for its protection. Investiga- 
tion having shown that serious damage 
has not been done in this forest reserve 
by grazing, and the prosperity of sev- 
eral of the adjoining counties depending 
greatly upon the live-stock industry, it 
is evident that what is needed here is a 
system of regulation which will insure 
to the government and the irrigation 
interests that the forest conditions will 
be maintained and improved, and to the 
stockman that if he obeys the regula- 
tions and continues to use the range ju- 
diciously he will be allowed the grazing 
privilege. If the plans for the regula- 
tion of grazing prove to be practical and 
the forage crop is thus utilized without 
injury to the timber or water supply, 
the result will be an increased sentiment 
in favor of the forest reserves and a 
great benefit to the commonwealth. 


ADMINISTRATION OF U. S. FOREST RESERVES. 


By FILIBERT ROTH, 


Chief of Division R, General Land Office. 


PART II.—CHANGES OF THE LAST YEAR. 


~ stated in the last issue of this 
paper, the work of caring for the 
National Forest Reserves is still in its 
infancy, having barely finished its fourth 


year. The work was organized under 
temporary, makeshift conditions, with 
a vast and constantly increasing field of 
action and new conditions to be met and 
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new obstacles to overcome at every step. 
To some extent this unsettled condition 
stillexists. New reserves are being cre- 
ated ; the limits of old reserves are 
modified. Settlements are springing up 
along the boundaries of different re- 
serves, and great mining developments, 
with their accessories of roads, railroads, 
towns, etc., are rapidly complicating the 
affairs of the reserves. 

Nevertheless, the experience of the 
first three years had sufficiently demon- 
strated the need of a number of changes, 
so that in November, 1gor, the Secre- 
tary of the Interior, in an ‘‘ Outline of 
Principles and Practice to Govern the 
National Forest Reserves,’’ approved a 
plan modifying the former practice. 
The following are some of the principal 
changes directed in the above outline 
and so far accomplished: 

The position of the superintendent 
has been modified, so that his duties are 
practically those of a local inspector. 
This change became necessary for two 
principal reasons. In the past the su- 
perintendent was burdened with so 
much routine office work that it was 
impossible for him to take the field and 
fully attend to his most important func- 
tion, namely, that of inspection and 
direction. Besides this, the transmis- 
sion of all papers through the office of 
the superintendent added greatly to the 
delay of important business. An appli- 
cation for timber, frequently delayed 
for a few weeks at the supervisor’s, 
owing to distant field duty, would be 
further delayed by absence from office 
of the superintendent or by necessity, 
real or imaginary, of referring the ap- 
plication back to the supervisor and 
from him, in turn, to the ranger. In 
this way most vexatious delays occurred, 
sometimes doing serious and lasting 
damage to important mining concerns, 
or hindering materially worthy settlers 
in their efforts to improve their lands. 

The position of the supervisor has 
been modified in the direction of giving 
to it more power and permanence, and 
also by increasing its duties and respon- 
sibilities. Instead of receiving all orders 
and transmitting all reports through the 
superintendent, the supervisor now re- 
ceives his orders direct from the central 
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office, originates orders and reports, and 
communicates directly with the central 
office at Washington. In addition, he 
is allowed greater freedom in handling 
his men, has the authority of granting 
the permits for the ordinary cases of 
‘‘ free use’’ of timber up to a stumpage 
value of $20, and grants grazing permits 
to all residents within the forest reserves 
where the amount of stock (only horses 
and cattle) does not exceed one hundred 
head. In short, he is the real manager 
of the reserve. Contrary to former 
practice, most of the supervisors are no 
longer paid by the day, nor are all su- 
pervisors paid the same salary ($5 per 
day and $1.50 per day in lieu of subsist- 
ence), but the different supervisors are 
paid more in accordance with the area 
of territory in their care and the amount 
of business transacted by them. On 
the other hand, it is the intention to 
continue their services throughout the 
year, irrespective of the location of 
their reserves. 

In the past, for reasons of economy, 
nearly all supervisors of the northern 
reserves, including those of the north- 
ern part of California, in Oregon, Wash- 
ington, Idaho, Montana, Wyoming, Col- 
orado, and Utah, were dismissed in the 
fall of the year and reinstated, or new 
men employed, in the beginning of the 
summer of the following year. This 
has been one of the most discouraging 
features of the supervisor’s position and 
has deterred many from ever offering 
their services. To the reserve this in- 
termittent care was injurious. The 
absence of any supervisor encouraged 
trespass in timber and otherwise. The 
inability of doing business with the re- 
serve on account of this absence of any 
manager in some instances urged other- 
wise honest people to a ‘‘ help-yourself ’’ 
method of satisfying their legitithate de- 
mands. In addition, the supervisor 
never had time and opportunity to really 
learn either his business or his reserve. 
Where a new man was appointed, as 
was frequently the case, he was obliged 
to learn everything anew. The agricul- 


tural settlements in and about his re- 
serve, the mining and stock interests, 
everything was new, and, though in- 
vestigated and reported on repeatedly, 
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he had hardly any other way of know- 
ing them except by a repetition of their 
investigation. By the time he had 
learned the many conditions of his re- 
serve it was time for his dismissal. In 
the planning of his work and in the 
handling of his men the same disadvan- 
tages appeared, even emphasized. The 
short period of service made the position 
undesirable, the uncertainty of reap- 
pointment discouraged the interest nec- 
essary to a careful study of conditions, 
and thus prevented that continuity of 
plan and method essential to an economic 
and yet efficient service. The rangers 
being dismissed at the same time with 
the supervisors, there was no certainty 
as to the amount, character, or prepara- 
tion of the assistance furnished to the 
supervisor, and thus the handling of his 
men was seriously affected by this same 
interruption of the work. 

Among the additions to their duties, 
the supervisors will be required to keep 
a well-planned, uniform record, on blank 
sheets furnished by the department, of 
all important affairs and conditions of 
their reserves, so that the successor of 
any supervisor or the inspecting officer 
can at any moment see from these rec- 
ords where the timber has been removed, 
what parts remain still uncut, and can 
readily find the number, location and 
other facts concerning every saw-mill, 
agricultural claim, or other establish- 
ment within the reserve. 

In the ranger or working force the 
changes have been equally radical and 
far-reaching. There are now three 
classes of rangers, with salaries of $90, 
$75, and $60 per month, respectively. 
The positions of classes I ($90) and II 
($75) are filled as far as possible by pro- 
motion, in which efficient service on the 
reserve, knowledge of the reserve and 
its conditions, and general education and 
experience—especially in woodsman’s 
affairs—areallcarefully considered. In 
a few of the reserves the cost of living 
and cost of maintenance of a satisfactory 
mount is also taken into consideration. 

The need of better pay for rangers 
has been felt for some time. A ranger 
is obliged to keep at least two good 
horses. Often he should have three, 
and in addition he must keep his own 
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camping outfit and supplies. He is 
supposed to know the rules and regula- 
tions of forest reserves, be a man of 
good sense, considerable experience, fair 
education and conduct, be on duty prac- 
tically every day, and has considerable 
responsibility. This he does in a dis- 
trict where any able-bodied man, with 
ordinary labor during eight or ten hours 
per day, receives better pay without 
being required to camp out alone or 
spend his Sundays doing guard duty. 

As to the rangers of class I and part 
of class II on most of the reserves, it 
may be said that they are expected to 
be well acquainted with timber work, 
understand scaling, estimating, and 
measuring of timber, be able to ‘‘ cruise’’ 
and map a piece of woods, report intel- 
ligently on a piece of forest land or a 
wood contract, and thus fill the place of 
the ordinary estimator or ‘‘land-looker,’’ 
who, with most of our lumber compa- 
nies, draws a salary of usually $3 to $5 
a day and everything furnished. 

In the past the rangers shared the 
fate of the supervisors. They were 
engaged as the season advanced and 
the increased danger from fire appeared 
to require additional forces. In all re- 
serves the majority of the rangers were 
laid off during winter. In a number of 
reserves the entire force was dismissed. 
While this method was probably the 
best under the circumstances, furnish- 
ing the largest number of men during 
the most dangerous season of each year, 
yet the uncertainty and irregularity of 
the service discouraged good men and 
made it impossible for supervisor and 
men to plan or organize their work in 
any satisfactory manner. By having a 
certain number of the men of classes I 
and II retained permanently on each 
reserve, the plan and work become con- 
tinuous, and the temporary force, when 
put on in the spring, finds a controlling 
body properly equipped with the neces- 
sary knowledge of where to go and 
what to do, and with the interest of a 
permanent occupation, which alone is 
able to inspire and carry the lonely 
work of a mountain ranger to success. 

In the distribution of the rangers it 
has been necessary in the past, and is 
yet, in the case of all new reserves, to 
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proceed in the manner of ‘‘try and try 
again.’’ While this method was the 
only feasible one in the beginning, it 
left the matter without any codrdina- 
tion. Every forest officer, naturally 
and properly, considered his needs the 
greatest, and the officer who was able 
to present his needs in the most im- 
pressive way, often by reinforcement of 
popular petitions, obtained the largest 
share of assistance. In this way the 
distribution of the fiscal year 1900-1901 
was rather badly balanced. Thus the 
expenses for an area of 3,900,000 acres 
in one state were about $80,000; for 
the same area in another state about 
$9,000 ; in still another, $14,000. To 
avoid this lack of codrdination an at- 
tempt is made to distribute the forces 
according to the conditions requiring 
the service. 

The principal conditions here under 
consideration are the area of the reserve; 
determining the effort to patrol the 
same; its location—z. e., whether in 
Arizona, where danger from fire lasts 
for more than eight months, or whether 
in Montana, where five months cover 
the dangerous season. In addition, the 
business of the reserve is considered; 
the amount of timber sales, requiring 
survey estimates, patrol, and super- 
vision; the number of cases of free use, 
each of which requires one or two days’ 
work of a ranger; the amount of stock 
grazed within the reserve, and also the 
number of farming and mining settle- 
ments in and near the reserve, all tend- 
ing to complicate the work, and there- 
fore calling for additional help. In this 
way it is hoped to make a fairer distri- 
bution and give all reserves more nearly 
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their share of the benefit of the protec- 
tion provided by the government. 

According to this general plan, based 
on present conditions, there would be 
employed for the coming year a field 
force composed of about: 

20 rangers of class I. 

go rangers of class II, 

180 rangers of class III for a period 
of five months per year, and 

70 rangers of class III for a period of 
eight months per year. 

In the employment of rangers a reg- 
ular blank form of application is used 
in which the applicant makes full state- 
ment of his personal qualifications, his 
training, and experience. While it is 
a well-known fact that a paper applica- 
tion or examination is deficient and can 
never be relied upon alone, yet it is an 
equally well-known fact, and a fact upon 
which the present civil-service system 
is based, that such an examination is 
not only an excellent record of most of 
the necessary qualifications, but will 
prevent many, if not most, of the real 
objectionable applicants from entering 
the service. 

In addition to the force employed in 
the past, it is intended to introduce a 
number of technically trained men, at 
present termed ‘‘ head rangers.’’ ‘The 
function of these men, as at present con- 
ceived, is that of technical assistants to 
the supervisors. It is through these 
foresters that a correct and judicious in- 
terpretation of the instructions is to be 
accomplished, and it is through them 
that an application of the knowledge 
and methods of forestry is to be carried 
to the forest reserves. So far only two 
head rangers are in the service. 
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A SIMPLE METHOD OF RAISING WATER. 


By Major GILBERT THOMPSON, 


U. S. Geological Survey 


I N 1871, while surveying along the Po- 

tomac River, at Washington, D. C., 
I noted a simple method of removing 
water from a place of excavation at the 
river’s bank. ‘The space was inclosed 
by a board piling, and at a point above 
the highest tide in the river a dipping 
trough was placed, by which the water 
had been removed from the excavation. 
This will be best understood by the ac- 
companying sectioual diagram: a, the 
board piling ; 4, the trough, which was 
made of pine boards nailed together 
and open at one end, c. It was kept in 
place by two cleats upon the under side 
where it rested in the piling. I think 
it was worked by an upright handle, 
similar to the ‘‘ rockers’’ used by miners 
in placer mining, and probably a similar 
contrivance is used by them to remove 
water from trenches and excavations. 
I have added a flat valve and a lifting 
rope to give it a more general design. 
A brief examination of the diagram in- 
dicates that a number of arrangements 
can be designed to work it; a pulley 
with a counterpoise or lifting weight 
would be a practicable method. 


There are a great number of purposes 
for which such a simple apparatus for 
lifting water a short distance would: be 
very valuable. There is very often a 
pond, with good soil about it, which 
could be cultivated for garden purposes 
if water could be raised even one foot. 
Reservoirs can be frequently constructed 
in wet, marshy ground, affording a small 
but useful supply of water. 

I have computed by graphic methods 
the following tables, which are accurate 
enough to be suggestive and of value in 
making an estimate of performance re- 
quired. I have adopted a trough ro 
feet in length from pivot point and 1 
foot square, so the values can be easily 
adapted for other widths. It can be 
readily perceived that if the end which 
is submerged was made a bucket by 
fastening a board on the top, that more 
water could be raised at asingle lift. I 
have accordingly computed such values 
for a bucket 1 foot, 2 feet, etc., indepth. 
How far this is entirely useful depends 
upon the fact that as the depth of sub- 
mergence becomes greater the working 
becomes much slower. It may be re- 












































a, BOARD PILING; 6, DIPPING TROUGH, OPEN AT Cc; d, CLOSED END AND LIFTING ROPE; 
éé@, CLEATS TO HOLD TROUGH IN PLACE; @, FLAT VALVE ; 7, INSIDE LEVEL, 
OR RESERVOIR ; 0, OUTSIDE LEVEL. 
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marked that the lifting proceeds easiest, 
although at a slower rate, if it is done 
just about as fast as the water will 
promptly pour out. To illustrate this 
I have computed Table No. II, which 


TABLE I, 
AMOUNT OF WATER LIFTED WITH A TROUGH 


10 FEET LONG AND I FOOT SQUARE, 
IN CUBIC FEET. 


| 
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0.3 | 350) 4.50] 5.35 | 5.70 | 6.30 | 6.90 
0.4 | 3.30 | 4.15 | 4.85 | 5.50} 6.10 | 6.65 
0.5 | 3-15 | 400] 4.50) 535 | 6.00) 650 
0.6 | 3.00 | 3.80 | 4.35 | 5.20} 585} 6.40 
0.7 | 2.80 | 3.65 | 4.25 | 5.05 | 5-75 6.35 
0.8 | 265 350] 4.10 | 4.90! 5.60 6.25 
0.9 | 2.50 | 3.35 | 4.00} 4.73 | 5.50} 6.20 
1.0/ 2.45 | 3:15 | 390! 4.65 | 5.40] 6.15 
2.0 | 1.60 | 2.45 | 3.23 | 4.05 | 4.87 | 5.70 
3.0 | 1.15 | 200} 2.87 | 3.75 | 4.60 | 5.45 
4.0 | 0.87 | 1.75 | 2.60 | 3.53 | 4.40 | 5.20 
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gives the amount of movement of a Io- 
foot trough from point of submergence 
to pouring level. The lip may be made 
2 feet long; thus 12-foot lumber will 
answer very well for construction. 


TABLE II. 
TOTAL MOVEMENT FROM POINT OF SUB- 


- MERGENCE TO POURING LEVEL, WITH 
A 10-FOOT TROUGH. 
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A study of the tables shows that it is 
most effective for lifts of short distances 
and with the bucket addition. Short 
lifts are not to be despised. In Holland, 
to change the current of a canal a lift 
of one-tenth of a foot is not unusual. 


PINUS ATTENUATA (OR PINUS TUBERCULATA) 


AS A WATER CONSERVER. 


BY “T.=P; ToKENS. 


ALAMITIES come upon us as un- 
expected as they are unwelcomed. 
The Mission Fathers and the early white 
settlers little thought of the future pos- 
sibilities and needs of southern Califor- 
nia. With conditions as they then 
were, every acre could be utilized, for 
there was water for all the land. Then 
all the mountains were well forested; 
the trees were cut; then fire and sheep 
nearly completed the destruction. The 
limit of development is now about 
reached, unless more water can be had 
for irrigation. 


There are two ways to increase the 
water supply, namely, to build storage 
reservoirs and to clothe our mountains 
with trees and see to it that they are 
not destroyed again. Even to build 
the reservoirs would be useless unless 
the watersheds tributary to them be 
forested, for the reservoirs would soon 
become filled with silt if the mountains 
are bare; so the only hope for future 
development is to bring back the for- 
ests. It is an easy problem to perpetu- 
ate a forest: When a tree is removed 
plant another. All conditions are favor- 
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A THIRTY-ACRE SLOPE THAT WAS BURNED OVER IN 1870. PINUS ATTENUATA (TUBERCULATA ) 
NOW HAS COMPLETE POSSESSION OF THE GROUND. THIS GROVE HAS RESISTED 
THE FIRES DURING THE PAST TWELVE YEARS. 











GROVE OF ATTENUATA SELF-SOWN, WHERE FIRE SWEPT THROUGH IN 1890, DESTROYING 
EVERY TREE. 
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able then, but after repeated fires over 
the length and breadth of the moun- 
tains, the conditions are not so favor- 
able for tree growth. 

Nature in her wisdom has seemed to 
provide for such an emergency. Here 
and there, from San Bernardino to 
Shasta, we find growing on fire-swept 
slopes that vigorous and invincible tree, 
the Pinus tuberculata. Not many trav- 
elers ever see it, and of those that do 
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SMALI, TREE SHOWING MANNER OF GROWTH 
OF THE CONES. 


but few would notice it except for its 
strange appearance which its life store 
of cones give it. The tree is usually 
small, early bearing, found on sunny 
slopes of the Cascade Range to the 
northern Sierra and southward (rarely 
on the coast ranges) to the San Ber- 
nardino Mountains. Its cones grow in 
circles, strongly declined, narrow and 
pointed. They are three to eight inches 
long, and remain on the trees unopened 
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for an indefinite number of years. The 
outer scales have conical, quadrangular 
tubercles, terminated by a very short, 
triangular, firm prickle. The leaves 
grow three in a sheath, three to seven 
inches long. It is sometimes called 
Knob Cone or Hickory Pine. A pecu- 
liarity of this tree is the tapering char- 
acter of its cones at the base, whereby 
they oppose so little resistance to the 
growing trunk that the annual layers, 
instead of crowding off the cones (as im 
most other species), often envelop them 
completely. They are sometimes found 
in large trunks still unopened and the 
seed good. 

The cones are borne in whirls first 
around the main axis of the tree only. 
As the tree grows and branches freely, 
which it will do where not crowded, 
then cones are borne about the limbs. 
I have counted as high as 500 cones on 
a tree 50 years old, each cone contain- 
ing 124 fertile seed, which are small, 
there being 20,000 to the pound. The 
seed have a wing one inch long and one- 
fourth inch wide. When a fire sweeps 
through a grove, if severe, it kills the 
tree. The heat melts the resin with 
which the cone is sealed, and the second 
or third day after the fire the winged 
seeds take flight and plant a far greater 
area than existed before. Thus after 
each fire the forest becomes dense, 
crowding together for protection, until 
at last they defy the fire, for where they 
grow so closely together as to occupy all 
the ground, they will resist fire. This 
persistence of cone, coupled also with 
the firm coherence of their scales for an 
indefinite length of time, is an important 
fact, for it insures better propagation, 
if not the very existence of the species. 
It is found that the seeds in these long 
closed cones are always in good condi- 
tion, however old the cones. They seem 
to declare not only that this species of 
tree shall be its own survivor, but also 
that it may extend its dominion over 
other territory which has been cleared 
of trees. 

So we may expect that through the 
improvident or wanton conduct of man, 
while it destroys by fire the noble Sugar 
and Yellow Pines of our vast forests, 
this cunning little provident tree, fight- 
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ing now for room to stand upon and 
crowding close together for greater 
strength, shall, after long waiting and 
at last fire-killed, unlock its store of life 
germs and scatter them with sailing 
wings on the wind to reforest the moun- 
tains. 

Notree shows more greenness or sym- 
metry of growth than the Pinus tuber- 
culata when not crowded. Its desire 
seems to be to cover the ground, if not 
in numbers, then with wide-spreading 
branches. Trees are to be found 150 
feet high, with a body two to three feet 
in diameter. I have never found one of 
them dying from oldage. They thrive 
where other trees would not attempt to 
grow—on the steep, hot, rocky slopes. 
Their roots penetrate every little crev- 
ice to an incredible depth, opening 
channels for the conservation of water 
and mulching the surface with their 
foliage. 

The inclosure of the cones in the body 
of the tree precludes their use for tim- 
ber, as the cones are too hard to be 
sawed, thus increasing their insurance 
of life, for if they were good for lumber 
when they are grown some one with a 
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gold bug in his eye would devise some 
way to remove them. Their usefulness. 
consists entirely in their value as water- 
conservers and to prevent erosion. The 
more humid regions of northern Cali- 
fornia, Oregon, and Washington, so rich 
in forests, will, if rationally harvested, 
perpetually supply the coast with lum- 
ber. Even the higher portions of our 
southern mountains produce much good 
timber, and if harvested by trained for- 
esters in a rational manner could be 
made to yield a profit and perpetuate 
the forest ; but the slaughter practiced 
now of the forests on the San Bernardino 
and San Jacinto reserves is sure to result 
in serious loss, not only in the immedi- 
ate depletion of the water supply, but 
by reason of the lopings (which consist 
of at least one-half of the tree bulk) 
being left to dry and be burned, the soil 
that has been hundreds of years accu- 
mulating isdestroyed. The rains carry 
the silt down onto the valley lands and 
the summer streams vanish. This prov- 
ident pine tree, if helped a little by man, 
will in time cover all our mountain 
slopes, and store our rainfall, and defy 
the fiery element. 


ALKALI FROM IRRIGATION. 


By PROFESSOR R. H. FORBES, 


Director Arizona Agricultural Experiment Station. 


HE University of Arizona has car- 
ried on some interesting experi- 
ments in connection with the rise of 
alkali in the soil of the Salt River Valley. 
Some of the orchards were found to be 
in an unsatisfactory condition through 
the increase of alkali, resulting from the 
methods of irrigation practiced there. 
The soil before cultivation has been ob- 
served to contain from .o2 to .og per 
cent of salts, evenly distributed through 
the soil as deeply as ro feet. 

Irrigation, however, both by the ad- 
dition of salts contained in the water 
and usually by the concentration of 
salts originally in the soil, has greatly 
changed the amount and distribution of 
alkali. Salt River becomes strongly 


charged with soluble salts, especially in 
hot weather at a time of low water, 
through evaporation and the presence 
of seepage from irrigated districts 
above. 

These summer waters are also scant 
in quantity and, especially in the or- 
chard practice of southern Arizona, are 
rushed hurriedly through shallow fur- 
rows over the area to be irrigated, wet- 
ting only the surface layers of soil. 
Under such conditions uncultivated tree 
rows and ridges and insufficiently cul- 
tivated surfaces in general lose by evap- 
oration a large part of the water applied 
in irrigating. The alkali follows the 
soil water in its movements either up or 
down. As the soil water, through capil- 
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lary action, comes to the surface and 
evaporates, the soluble salts are left at 
or near the top of the ground. A shal- 
low wetting of the soil also leads to the 
development of tree and plant roots near 
the surface, for plant roots also must 
develop best where requisite amounts of 
water are accessible. As a result of 
shallow irrigation and insufficient cul- 
tivation, therefore, the orange orchards 
(which were more particularly studied ) 
of this district were found with root 
systems in considerable part developed 
within a foot of the surface in direct 
contact with accumulated alkali salts 
left by evaporation. 

Flooding, where water is available 
and drainage good, is the best means to 
dispose of alkali. The occasional river 
floods could be utilized for this purpose, 
such water being least salty (as low as 
52 parts in 100,000 observed ) and abun- 
dant fora little time. Deep borders and 
six or eight inches depth of water will 
be found more effective than operations 
of less determined nature. After the 
salts are leached down into the lower 
soil, the ground must be deeply and 
thoroughly cultivated to prevent surface 
evaporation and consequent return of 
alkali. 

Deep irrigation in subsoiler furrows 
has the merit that a scanty head of 
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water is made to penetrate quickly and 
deeply into the soil, leading to a deeper 
establishment of root systems.and allow- 
ing less surface evaporation. The em- 
ployment of the subsoiler, however, does 
not do away with the advisability of 
distributing surface accumulations of 
salts downward through the soil by 
flooding, as soon as the water supply will 
permit. These measures have proved 
entirely effective in certain of the orange 
orchards of southern California. 

The shading of the soil, especially in 
summer, by heat and drouth-resisting 
crops, checks surface evaporation to a 
useful extent and lessens the rise of 
alkaliin proportion. German and com- 
mon millets are probably suitable for 
this purpose in Arizona. 

To some extent, also, such crops as 
sour clover, barley, or millet take up 
alkali salts, which are removed with the 
crops from the soil. A heavy crop of 
sour clover, for instance, weighing 
50,000 pounds, green, will contain about 
1,000 pounds of ash, largely composed 
of alkalisalts from the soil. This, how- 
ever, is approximately only one-third of 
what would be added in an acre foot of 
concentrated summer water. Moreover, 
if plowed under as green manuring, the 
salts taken up by the crop are returned 
to the soil from which they were taken. 


AN ELM TREE STRUCK BY LIGHTNING. 


By L. H. PAMMEL, 


Professor of Botany, Iowa State College of Agriculture and Mechanic Arts. 


T is a well-known fact that many 

kinds of trees are frequently struck 
by lightning. The writer has observed 
among the deciduous trees the follow- 
ing: White Oak (Quercus alba), the 
Red Oak (Quercus rubra), Bur Oak 
(Quercus macrocarpa) , Black Oak ( Quer- 
cus velutina), the Hickory (/ficoria 
ovata), and the American Elm. Of the 
conifers which have come under the 
writer’s observation, the Lodgepole Pine 
(Pinus murrayana) and the Rocky 
Mountain Balsam (Adzes Jasiocarpa) 
Many other trees 


may be mentioned. 


are frequently struck by lightning, as 
numerous observers attest. In western 
Wisconsin, where the writer spent his 
boyhood, it was not an uncommon thing 
to find a score of trees struck by light- 
ning on my father’s farm every season. 
It is a general belief among country 
people there that the oak is much more 
frequently struck by lightning than 
any other species. This opinion is 
probably not well founded. However, 
for this reason, few people in that vicin- 
ity will plant the oak for a shade tree. 
The oaks would naturally be struck 
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more frequently because they are most 
common along the upper Mississippi. 

Although I have seen many trees 
struck by lightning, I have never been 
fortunate enough to see a fire start from 
a stroke of lightning, except in an old 
elm tree on the college farm during the 
fall of 1900. I desire, therefore, to 
put this case on record. The tree in 
question was an old elm about 125 years 
old, standing alone in the Squaw Creek 
bottom. During the month of Maya 
strong gale broke off the leader and a 
large lateral branch. During a heavy 
rainstorm in the fall the tree was struck 
by lightning and started to burn, as the 
figure indicates. I was not present, 
but a quarter of an hour later during 
the rain the tree was still burning and 
continued to do so during the entire 
day and part of the next. It was some 
60 feet up to the point where the fire 
occurred. There was no evidence that 
this fire was started by some one. The 
conductor on the college motor did not 
see a fire in the tree twenty minutes 
previous, when going out to the college. 
It seems, therefore, a pretty clear case 
of a tree starting to burn from a stroke 
of lightning. 

A second case may be referred to in 
this connection. Last summer in the 
Uintah Mountains (Utah) the writer 
saw a small clump of Ades subalpina 
which had been partially burned. The 
fire evidently did not come from the 
ground, as there was no evidence of fire 
in the leaf mold surrounding the trees. 
Mr. Lummis and Mr. Buchanan, who 
saw the clump of trees, also concluded 
that the fire was started by lightning. 
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Professor Coville in his paper on sheep- 
grazing in the Cascades refers to an 
interesting case of fire starting from 
lightning. While campers, sheep herd- 
ers, and others may start forest fires, 
some fires are undoubtedly started by 
lightning. 


ar 














AN AMERICAN ELM TREE STRUCK BY LIGHT- 
NING. THE DARKENED AREAS SHOW 
WHERE THE TREE WAS BURNED. 


FORESTRY AND PLANT ECOLOGY. 


By ERNEST BRUNCKEN, 


Secretary Wisconsin State Forestry Association. 


OW that the systematic treatment 

of woodlands according to silvi- 
cultural methods has been set fairly on 
its feet in the United States, one of the 
principal duties of foresters will be to 
determine the silvicultural characters 
of the multitudes of tree species with 


which we have to deal in this country. 
Very little is known as to the adapta- 
bility and fitness of any given tree for 
profitable forest culture in any given lo- 
cality. Nine-tenths of the information 
existing as to the treatment demanded 
even by the best known species, in the 
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eastern half of the country, has been de- 
rived from gardeners and nurserymen, 
and does not usually apply to trees grown 
under forest conditions. To gather em- 
pirically definite data as to the behavior 
of these species under the conditions of 
a cultivated forest will take a hundred 
years or more, as it did in Europe. 

In this predicament foresters may de- 
rive valuable help from a branch of 
botany which has within the last eight 
years received an attention much greater 
than ever before, and promises valuable 
results for the future, both of a scien- 
tific and practical nature. This is the 
science of plant ecology. 

The term ecology is of comparatively 
recent origin. It may be defined as the 
science of the manner in which plants 
adapt themselves to their environment. 
It may be divided into two divisions. 
Either one may examine the structure 
and life history of plants with a view of 
discovering the structural and func- 
tional modifications produced in them 
by the conditions of their life, or he 
may investigate the distribution of plants 
over the surface of the globe, and de- 
termine the manner in which it has 
been influenced by such adaptations. 
On the former side ecology is related to 
morphology and physiology; on the 
second to phytogeography. Both sides, 
however, are so closely connected that 
it is quite impossible to study the one 
without the other. 

As yet the study of both sides of the 
new science is still in its infancy. One 
may say that so far hardly more has 
been done than to sketch the outline of 
its ruling principles, and even that to 
some extent not more than provisionally. 
It has been ascertained in a general way 
that certain structural and physiological 
peculiarities fit a given species for life 
under certain conditions of soil, climate, 
and so forth, and wholly or relatively 
unfit it for life under other conditions. 
The detailed knowledge of such struc- 
tures and life processes has progressed 
a certain distance ; much more remains 
to be done. The perfect knowledge, 


the goal toward which the science works, 
may be described as the ability to state 
with certainty, from the character of a 
plant, to what particular conditions of 
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life it is best adapted ; and, on the other 
hand, from the peculiarities of the con- 
ditions prevailing in any particular lo- 
cality, to say with equal certainty what 
plants are best adapted to grow therein. 

It is evident that long before this goal 
is reached—in fact, from the moment 
when these questions can be answered 
with a fair amount of probability—such 
knowledge may be made a valuable 
guide in the practical work of the for- 
ester. Of course, in a very general 
way, the forester has always used 
ecologicaldata. Wehavealways known 
that White Oaks cannot be grown profit- 
ably in a cypress swamp, and that the 
Mahogany tree of Central America will 
not flourish in a Minnesota pine barren. 
But this rudimentary knowledge refers 
mostly to the great regional divisions of 
climate and soil condition. The prob- 
lem that presses upon the forester is : 
How can I find out what trees generally 
adapted to the environment of my region 
are best adapted to each of the great 
variety of local conditions with which I 
have to deal? It is wel! understood 
that the mere fact of the prevalence or 
absence of a species in a given place is 
no safe criterion of its special fitness. 
The historical factor, well understood 
by phytogeographers, may have come 
into play—that is, either the seed of 
some well-adapted tree may have never 
reached the place or a tree which was 
fairly fit may have been driven out by a 
fitter competitor ; yet this victim of the 
struggle for existence may be the most 
valuable for the forester, and may be 
very well able to reconquer the ground 
if helped by man. 

To answer this question, ecology will 
soon be a valuable aid to the forester. 
Numerous botanists in all parts of the 
country are now cultivating this field. 
Many of the data gathered by foresters 
during valuation surveys and at other 
times are distinct additions to the data 
of ecology. Many more could be easily 
collected by them if their attention was 
called to the subject. A forester is sup- 
posed to bea fair botanist, and ought to. 
be easily able to follow the technical dis- 
cussions of the ecologist. A close alli- 
ance between the two will be of the 
greatest mutual advantage. 
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FORESTRY AND IRRIGATION IN CONGRESS. 


MAY, 1902. 
May }. 

(House.) By Mr. Sutherland, from 
the Committee on Irrigation of Arid 
Lands, to which was referred the bill 
of the House (H. R. 3088) to regulate 
the use by the public of reservoir sites 
located upon the public lands of the 
United States, reported the same with- 
out amendment, accompanied by a re- 
port (No. 1851); which said bill and 
report were referred to the House Cal- 
endar. 


May 2. 

(Senate. ) Mr. Hansbrough submitted 
an amendment proposing to grant to 
the State of North Dakota 30,000 acres 
of the unappropriated public lands of 
that state, to aid in the maintenance of 
a school of forestry, which institution 
has been established by the legislature 
of that state and located at the village 
of Bottineau, etc., intended to be pro- 
posed by him to the sundry civil appro- 
priation bill ; which was referred to the 
Committee on Appropriations and or- 
dered to be printed. 


May 5. 

(Senate.) Mr. Dolliver submitted an 
amendment authorizing the Secretary 
of War to lease any stone or grazing 
lands within the Fort Sill Military Res- 
ervation and wood reserve belonging 
thereto, in the Territory of Oklahoma, 
and use the proceeds of such leases for 
the support and benefit of the Apache 
Indians now held as prisoners of war 
on that reservation, intended to be pro- 
posed by him tothe Army appropriation 
bill ; which was referred to the Commit- 
tee on Military Affairs and ordered to 
be printed. 

(Senate.) Mr. Clark, of Wyoming, 
introduced a bill (S. 5657) to prevent 
discrimination in grazing permits on the 
Uintah Forest Reservation ; which was 
read twice by its title and referred to 
the Committee on Public Lands. 

(House.) Mr. Emerson, from the 
Select Committee on the Census, to 


which was referred the joint resolution 
of the House (H. J. Res. 182) author- 
izing the Director of the Census to com- 
pile statistics relating to irrigation, re- 
ported the same without amendment, 
accompanied by a report (No. 1888); 
which said joint resolution and report 
were referred to the House Calendar. 


May 6. 

(Senate.) Mr. Platt, of New York, 
presented a petition of the Audubon 
Society of the State of New York pray- 
ing for the enactment of legislation for 
the protection of game in Alaska, and 
for the transfer of certain forest reserves 
to the control of the Department of Ag- 
riculture; which was referred to the 
Committee on Forest Reservations and 
the Protection of Game. 


May 7. 

(Senate.) Mr. Mitchell introduced a 
bill (S. 5705) granting a right of way 
to the Oregon and Southeastern Rail- 
road Company within the Cascade For- 
est Reserve, in the State of Oregon; 
which was read twice by its title and 
referred to the Committee on Public 
Lands. 


May 8. 


(Senate.) Mr. Platt, of New York, 
was directed by the Committee on Print- 
ing to report a joint resolution provid- 
ing for the printing of 17,500 copies of 
Bulletin No. 24, Department of Agri- 
culture, entitled ‘‘A Primer of For- 
estry,’’ and asked for its immediate 
consideration. 

The joint resolution (S. R. 95) pro- 
viding for the printing of 17,500 copies 
of Bulletin No. 24, Department of Ag- 
riculture, entitled ‘‘A Primer of For- 
estry,’’ for the use of Congress and the 
Department of Agriculture, was read 
the first time by its title and the second 
time at length, as follows: 

‘* Resolved by the Senate and House 
of Representatives of the United States 
of America in Congress assembled, That 
there be printed 17,500 copies of Bulle- 
tin No. 24 of the Division of Forestry 
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of the Department of Agriculture, en- 
titled ‘A Primer of Forestry ;’ 2,500 
copies for the use of the Senate, 5,000 
copies for the use of the House of Rep- 
resentatives, and 10,000 copies for the 
use of the Department of Agriculture.’’ 

There being no objection, the joint 
resolution was considered as in Com- 
mittee of the Whole The joint resolu- 
tion was reported to the Senate without 
amendment, ordered to be engrossed for 
a third reading, read the third time, 
and passed. 


May 9. 

(Senate.) Mr. Mitchell asked unani- 
mous consent that the unfinished busi- 
ness be temporarily laid aside, and that 
the Senate proceed to the consideration 
of the House bill No. 4393. There 
being no objection, the Senate, as in 
Committee of the Whole, proceeded to 
consider the bill (H. R. 4393), reserving 
from the public lands in the State of 
Oregon as a public park for the benefit 
of the people of the United States and 
for the protection and preservation of 
the game, fish, timber, and all other 
natural objects therein, a tract of land 
herein described, etc. It provides that 
the tract of land bounded north by the 
parallel 43° 4’ north latitude, south 
by 42° 48’ north latitude, east by 
the meridian 122° west longitude, and 
west by the meridian 122° 16’ west 
longitude, having an area of 249square 
miles, in the State of Oregon, and in- 
cluding Crater Lake, shall be reserved 
and withdrawn from settlement, occu- 
pancy, or sale under the laws of the 
United States, and dedicated and set 
apart forever as a public park or pleasure 
ground for the benefit of the people of 
the United States, to be known as Crater 
Lake National Park, etc. 

The bill was reported to the Senate 
without amendment, ordered to be 
printed to a third reading, read a third 
time, and passed. 


May 10. 

(Senate.) A message was received 
from the House announcing that it had 
passed the following bills : 

Concurrent resolution of the Senate 
to print 3,200 additional copies of the 
bulletin entitled ‘‘ Irrigation Investiga- 
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tions in California, Bulletin No. 100, 
United States Department of Agricul- 
ture, Office of Experiment Stations, 
1go!.”’ 

The message also further announced 
that the House had passed a concurrent 
resolution (No. 49) to print 1,000 copies 
of the Preliminary Description of the 
Geological and Water Resources of the 
Southern Half of the Black Hills and 
Adjoining Regions in South Dakota 
and Wyoming, recently prepared by 
Nelson Horatio Darton, in which it re- 
quested the concurrence of the Senate. 
The concurrent resolution was agreed to. 

The Public Printer estimates the cost 
of this publication at $1,423. 

(House. ) Resolved by the House of 
Representatives - (the Senate concur- 
ring), That there be printed 10,000 
copies of Senate Document No. 84, be- 
ing a message from the President of the 
United States, transmitting a report of 
the Secretary of Agriculture in relation 
to the forests, rivers, and mountains 
of the Southern Appalachian region, of 
which 1,500 copies shall be for the use 
of the Senate, 3,000 copies for the use 
of the House of Representatives, and 
5,500 copies for the use of the Depart- 
ment of Agriculture. 

The Public Printer estimates the cost 
of this publication at $16,350. 


May 13. 

(Senate.) Mr. Simon, from the Com- 
mittee on Irrigation and Reclamation 
of Arid Lands, to whom was referred 
the bill (S. 1969) to conserve the flood 
waters of Lake Tahoe, in the States of 
California and Nevada, and to regulate 
the outflow thereof, reported it with an 
amendment, and submitted a report 
thereon. 

(House.) By Mr. Kern: Resolutions 
of Zealous Lodge, No. 217, Locomotive 
Firemen, of East St. Louis, Ill., favor- 
ing the irrigation bill as amended by 


the Senate. ‘To the Committee on Irri- 
gation of Arid Lands. 
May 14. 


(House.) By Mr. Griffith: Petition 
of National Association of Manufact- 
urers in favor of a system of national 
irrigation. To the Committee on Irri- 
gation of Arid Lands. 
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CONVEYANCE OF WATER FOR IRRIGATION IN STAVE PIPES. OLD FLUME AND NEW REDWOOD 
STAVE PIPE REPLACING IT, REDLANDS CANAL, CALIFORNIA, 











REDWOOD STAVE PIPE, SANTA ANA CANAL, CALIFORNIA. REDWOOD IS CONSIDERED THE 
MOST VALUABLE WOOD FOR USE IN CONSTRUCTING STAVE PIPE. 











‘VINMOATIVD ‘SANVIGHY UVAN ‘NOANVS SONTUdSWUVM ONISSOUD (AHIANVIG NI SHHONI ZS) AdId HAVIS GOOMAAA 


June, 








FORESTRY AND IRRIGATION. 





256 




















1902. 


(House.) By Mr. Mann: Petition of 
the Board of Trade and the citizens of 
Chicago, IIll., in support of the House 
bill 3057, for the enactment of irriga- 
tion legislation. ‘To the Committee on 
Irrigation of Arid Lands. 


May 23. 


(Senate.) Mr. Burrows presented a 
petition of Lodge No. 533, Brotherhood 
of Locomotive Firemen of Opechee, 
Mich., and a petition of the Trades 
Council of Battle Creek, Mich., praying 
that the appropriation for the United 
States Geological Survey be increased 
from $100,000 to $200,000, and also for 
the adoption of a proposed amendment 
to the irrigation bill; which were re- 
ferred to the Committee on Appropria- 
tions. 
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May 23. 

(Senate.) Mr. Penrose presented a 
memorial of Mount Chestnut Grange, | 
No. 133, of Butler County, Pa., remon- 
strating against the passage of bill pro- 
viding for the irrigation of arid lands ; 
which was referred to the Committee 
on Irrigation and Reclamation of Arid 
Lands. 


May 29. 

(House.) By Mr. Ketcham: Letter 
of P. T. Kirby, secretary of Trade and 
Labor Council, Poughkeepsie, N. Y., 
urging the passage of the Senate amend- 
ment to the sundry civil bill increasing 
the appropriation to the U. S. Geolog- 
ical Survey and favoring the amended 
irrigation bill and House bill 6279. To 
the Committee on Appropriations. 


RECENT PROGRESS IN DENDRO-CHEMISTRY. 


By Wm. H. Krue, 
Bureau of Chemistry, U. S. Department of Agriculture. 


TUDIES on Colophony. W. Fah- 
rion (Ztsch. angew. Chem., 14, 
1197; 14,1252). American colophony 
consists chiefly of an amorphous modi- 
fication of sylvic acid, C,,H,,O,. Sylvic 
acid readily absorbs oxygen, forming 
primarily the superoxides insoluble in 
petroleum ether and then oxyacids sol- 
uble in this solvent. Colophony also 
contains neutral, non-saponifiable sub- 
stances, partially volatile on heating, 
which have been produced by secondary 
oxidation processes, and a small amount 
of a substance which is probably an acid 
anhydride. 

Determination of Free Sulphuric Acid 
in Leather. Pzessler and Sluyter (Bull. 
de 1’Assoc. belge des Chim., 15, 313). 
A discussion of the sources of error 
in Procter and Searles’, Balland and 
Maljeans’, Jeans and von Schroeder’s 
methods. 

Effect of Tanning Extracts Contain- 
ing Bisulphites on Leather. Parker 
and Gansser (Journ. Soc. Chem. Ind., 
20, 1085). ‘The authors show by a se- 
ries of experiments that the sulphurous 





acid present in such extracts has ab- 
solutely no deleterious effect on the 
leathers. All leathers were found to be 
alkaline and contained neither sulphur- 
ous nor sulphuric acid. 

The Occurrence of Maltol in the Nee- 
dles of Abies alba, Mill. W. Feuer- 
stein (Zeitsch. Gesammt. Brauwes, 24, 
769). On shaking the aqueous extract 
of the needles (dried at a low tempera- 
ture) with ether or chloroform, a crys- 
talline substance was obtained, which 
was found to be maltol. It was absent 
in needles collected in September, and 
appears to occur only at certain periods 
of vegetation. 

The Active Constituents of Guaiac 
Wood and Guaiac Resin. E. Schaer 
(Arch. Exp. Pathol. u. Pharmak., 47, 
128). Guaiac bark contains a consid- 
erable quantity of saponin, which also 
occurs in the wood and is found in 
traces in the resin. 

The Adulteration of Shellac, K. Die- 
terich (Chem. Rev. Fett u. Harz. Ind.. 
8, 244). The different solubility of 
colophony in various organic solvents 
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furnishes valuable data for the detec- 
tion of adulteration. A method for the 
_determination of the solubility is de- 
scribed. 

The Sesquiterpene of Eucalyptus Oils. 
H. G. Smith (Chem. News, 85, 3). 
The red coloration produced on testing 
the oils for eucalyptol with phosphoric 
acid is due to a sesquiterpene which oc- 
curs chiefly in oils boiling above 255° C. 
The name ‘‘Aromadendrene’’ is pro- 
posed. 

The Coloring Matters of Green Ebony 
Wood. A. G. Perkin and S. H. C. 
Briggs (Journ. Lond. Chem. Soc., 81, 
210). Green ebony is a wood which 
has been used in England until quite 
recently, and is probably obtained from 
Excoecaria glandulosa or Jacaranda ovalt- 
folia. It contains small quantities of 
two crystalline coloring matters—excoe- 
carin C,,H,,O, and jacarandin C,,H,,O,. 
The wood also contains two resins, one 
of which is a yellow dyestuff, while the 
other has no dyeing properties. 

The Occurrence of Tannin, Starch, 
and Sugar in Acer pseudoplatanus in the 
First Year of its Growth. J. Ham- 
merle (Ber. deutsch. botan. Gesell., 19, 
538). 

The Adulteration of Turpentine with 
** White Spirit.’’ A. and P. Andouard 
(Journ. Pharm. Chim. (6) 15, 99). 
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The ‘‘ white spirit ’’ had the following 
properties : Specific gravity = 0.817 at 
15° C., (a) d=-1°.2, initial boiling 
point = 150° C., bluish fluorescence. 
The residue at 205° C. amounted to 42 
per cent of the original volume, had a 
yellowish color, empyreumatic odor 
resembling petroleum, and aslight levo- 
rotation (-o°.2). Turpentine adul- 
terated with ‘‘ white spirit’’ can be 
recognized by the bluish fluorescence, 
much decreased rotary power, change 
in density, incomplete evaporation at 
ordinary temperature, and increased 
residue on distillation. The ‘‘ white 
spirit’’ is evidently not identical with 
ordinary benzine. 

The Composition of Norwegian Wood 
Tar. J. A. Mjoen (Zeitsch. angew. 
Chem., 15, 97). Analyses of tar pre- 
pared in retorts and in meilers, com- 
parisons being made with Austrian 
beechwood and Bohemian Pine Tar. 

The Action of Crystalline Arsenic 
Acidon Pinene. P. Genoresse (Compt. 
rend., 134,360). On heating 1,000 
grams of pinene with 250 grams of 
arsenic acid, using a reflux condenser, 
about 60 per cent of terpinene with 
small quantities of cymol and terpineol 
are formed. ‘The method can be tech- 
nically applied to for the production of 
terpinene. 


RECENT PUBLICATIONS. 


Practical Forestry for Beginners in Forestry, Agri- 
cultural Students, and Woodland Owners. By 
Dr. JOHN GIFFORD. Illustrated. Pp. 284. 
Price, $1.20 net. D. Appleton & Co., 
New York. 

A timely book on the subject of forestry is 
Dr. John Gifford’s ‘‘ Practical Forestry,’’ a 
handsomely printed and illustrated volume 
just received. The keynote of the book is 
stated in the preface as follows: ‘‘In the fol- 
lowing pages the author has endeavored to 
include those parts of the science and art of 
forestry which are of interest and importance 
to the general reader and beginner.”’ 

Dr. Gifford has wisely decided that the aver- 
age American needs to be educated up to a 
clear understanding of the meaning and aim 
of forestry. With this idea in view he has 


written a book that contains a good general 
“escription of what forestry is,with just enough 
technical information to prepare the beginner 


for the more intricate problems connected with 
forest management. 

The book is divided into four parts. Part I 
contains a chapter on the meaning of forestry, 
one on farm woodlots, and then follows an ex- 
tended description of the make-up of a typical 
forest, the physical influence exerted by for- 
ests, and the geographical distribution of for- 
ests. Part II is devoted to a discussion of ‘‘ The 
Formation and Tending of Forests,’’ while in 
Part III the ‘‘ Industrial Importance of For- 
ests ’’ is noted, with descriptions of the various 
industries and products of the forest. 


There is much valuable information con- 
tained in Part IV, where the principal federal 
and state forest reservations are noted. This 
part also contains a list, with a short descrip- 
tion of each, of fifty American forest trees, 
including twenty-five conifers and twenty-five 
hardwoods. 

Dr. Gifford’s wide experience as a teacher, 

















1902. 


practical forester, and his opportunities for 
observation through wide traveling fit him 
especially for writing a book on forestry. 
‘* Practical Forestry ’’is a valuable book for 
the general reader, and also should be widely 
used as a text-book. It is a valuable addition 
to forest literature. 


Wild Life of Orchard and Field. Papers on 
American Animal Life, by ERNEST IN- 
GERSOLL, author of ‘‘ Nature’s Calendar.’’ 
Illustrated from photographs. Pp. 347. 
Price, $t.4onet. Harper & Brothers, New 
York. 

Mr. Ernest Ingersoll, the well-known natu- 
ralist, has written a delightful book, entitled 
‘* Wild Life of Orchard and Field,’’ that tells 
of the birds and animals near home, such as 
the swallow, squirrel, woodchuck, raccoon, 
weasel, and many others well known to all. 
Unlike many other books that treat of the 
animals of distant lands, little known to the 


From “ Wild Life of Orchard and Field.” 


average reader, this volume gives an intimate 
picture of the really many wild creatures that 
still exist in the average farm community. 

The author writes of the ‘‘ small deer’’ from 
a deep knowledge of their habits, for Mr. Inger- 
soll has studied in the fields these many years, 
and he has done the public a great service in 
producing such a readable book on the wild 
life that is near all of us. It is quite possible 
for every one to study the creatures mentioned 
in this book, and readers will find much new 
and valuable information concerning the host 
of them mentioned. It is doubtful if the av- 
erage reader appreciates the variety of wild 
life still existing in even our most thickly set- 
tled communities. ‘‘ Wild Life of Orchard 
and Field ’’ is a charming book, and one all 
nature students should possess. It is splen- 
didly illustrated from photographs. 


A bulletin entitled ‘‘The Hardy Catalpa’’ 
has just been issued from the Kansas Experi- 
ment Station. It gives a very full botanical 
description and historical outline of Cata/pa 
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speciosa, and follows with a description of 
methods of catalpa culture and brief accounts 
of some of the larger commercial plantations, 
among them the Tincher plantation at Wilsey, 
the Yaggy plantation at Hutchinson, and the 
Kansas City, Fort Scott and Memphis Railroad 
plantation at Farlington, all in Kansas. Some 
of these plantations are shown to be very prof- 
itable to their owners, though not more than 
twelve or fifteen years old. The bulletin con- 
tains 115 pages and 40 illustrations, and will 
be very interesting and useful to those engaged 
in catalpa culture. 


According to Season. By FRANCES THEODORA 
PaRSsONS. With 32 full-page illustrations 
incolors. 1I2mo, $1.75 net. Charles Scrib- 
ner’s Sons, New York. 

A new and greatly improved edition of 
‘‘According to Season,’’ by Frances Theodora 
Parsons, author of those well-known and de- 
servedly popular books, ‘‘ How to Know the 
Wild Flowers’’ and ‘‘ How to 
Know the Ferns,’’ has just 
been issued by the Scribners 
The present edition contains 
several new chapters, and de- 
scribes our birds, trees, and 
flowers, as the title indicates, 
‘*according to season.’’ 

Why we know so little about 
nature’s works the author very 
aptly states in the following 
sentence : 

‘‘That we know so little, as 
a people, of our birds, trees, 
rocks, and flowers is not due, I 
think, so much to any inborn 
lack of appreciation of the 
beautiful or interesting as to the 
fact that we have been obliged 
to concentrate our energies in 
those directions which seemed 
to lead to some immediate ma- 
terial advantage, leaving us 
little time to expend upon tlie 
study of such objects as promised to yield no 
tangible remuneration.”’ 

Happily, during late years more people can 
and are turning to nature study. No better 
proof of this is needed than the great demand 
for books on nature subjects. ‘‘ How to Know 
the Wild Flowers’’ has sold sixty thousand 
copies, while the sales of ‘‘ Wild Animals I 
Have Known,’’ by Ernest Seton-Thompson, 
has run up to over one hundred thousand cop- 
ies. This is a healthful sign 

‘‘According to Season ’’ is well written, the 
author’s heart is in what she describes, and al- 
together it is a most valuable book. The vol- 
ume is beautifully and appropriately illustrated 
by thirty-two colored ae ode, the work of Miss 
Elsie Louise Shaw. There is a valuable index, 
and marginal headings throughout the text 
add value to the book. 

This new edition of ‘‘According to Season ”’ 
is a book that deserves a place in every library 
throughout the country. Itis in every way up 
to the high standard set by the author in her 
other books. 
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Forest Neighbors. Life Stories of Wild Animals. 
By WILLIAM DAVENPORT HULBERT. 
Pp. 240. Illustrated. Cloth, $1.50 net. 
McClure, Phillips & Co., New York. 


‘*Forest Neighbors’’ isa delightful book, 
made up of sketches of well-known inhabit- 
ants of the forest. The habits of the beaver, 
deer, brook trout, loon, porcupine, and lynx 
have often been Section, but it is doubtful if 
in a more entertaining manner than in this 
volume The daily life and habits of the above- 
named creatures are set forth in a clear, truth- 
ful way. 

The opening sketch, entitled ‘‘ The Biogra- 
phy of a Beaver,’’ is a most intimate descrip- 
tion of that wonderful little animal, unfortu- 
nately now so nearly extinct. The life of the 
beaver from its birth to its tragic end in the 
usual hunter’s trap is described in a thorough 
manner. The following sketches are also ‘‘ bi- 
ographies,’’ and Mr. Hulbert shows himself to 
have been an unusually keen observer of ani- 
mal life. As the author states in his preface, 
the material for these stories was collected at 
his home, on the shores of a lonely little lake 
in the Upper Peninsula of Michigan. 

This volume gives a most intimate and sym- 
pathetic view into animal life and nature in 
general. The beaver and his forest brethren 
have been most fortunate in their ‘‘ biogra- 
pher.’’ ‘‘ Forest Neighbors’’ is a book that 
deserves a wide sale 


Irrigation Practice Among Fruit Growers on the 
Pacific Coast. By E. J. WicKson, M. A., 
University of California. Bulletin No. 
108, Office of Experiment Stations, U. S. 
Dept. of Agriculture. Pp. 54, plates x. 

This is an interesting report on the practice 
of irrigation by fruit-growers on the Pacific 
coast. A lot of valuable information is con- 
tained in this bulletin, showing the methods 
and extent of irrigation in the fruit-raising 
regions of the far western states 


Wonderland, 1902. By O1nIn D. WHEELER. 
Published by Chas. S. Fee, General Pas- 
senger Agent Northern Pacific Railroad. 
Pp. 111. Illustrated. Price, 6 cents in 
stamps. 

‘“Wonderland’’ for 1902 is an unusually 
handsome publication, descriptive of that part 
of the Northwest tributary to the Northern 
Pacific Railway. The leading chapter of this 
number is a well written and illustrated ac- 
count of ‘‘ Mining in Montana’’ from the early 
days to the present time. 

There are other interesting chapters on the 
“‘ Northern Cheyenne Indians, ’ ‘‘ Yellowstone 
Park,’? and the ‘‘ Puget Sound Country.’’ 
The book is splendidly illustrated throughout 
and is one of the best publications of the kind 
that has come to our notice. Readers who de- 


sire to know more about the business oppor- 
tunities, the natural resources, or scenic won- 
ders of the great Northwest will find this little 
volume of interest and value. 
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During the month there have appeared in 
the leading magazines the following articles 
on forestry and irrigation and kindred topics: 

The New Agriculture. W. S. Harwood. 
Scribner's, June. 

The Great Southwest. Cen- 
tury, June. 

The New Tide of Northwestern Immigra- 
tion. Condé Hamlin. Review of Reviews, 

une. 

. Arizona. Harriet Monroe. Adlantic Monthly, 
une. 

' Save the Forests and Store the Floods. 
H. Maxwell. Sunset, May. 

A New Era in the Southwest. 
Review of Reviews, June. 


R. S. Baker. 


Geo. 


C. M. Harger. 


PUBLICATIONS RECEIVED. 


Transactions of the Royal Scottish Arbori- 
cultural Society, vol. xvi, part iii. Pp. 339- 
530. Illustrated. Edinburgh. 

Transactions of the English Arboricultural 
Society, vol. v, part i. Compiled by John 
Davidson. Pp. 187. Illustrated. 

Forty-fourth Annual Report of the Horti- 


ctitteapal Society of Missouri, 1901. Pp. 408. 
Illustrated. 
Annual Report of the Director of Forestry 


for the Province of Ontario, I9g00-Ig01. To- 
ronto. 

The Great Woods and Other Public Reser- 
vations of Lynn, Being the 13th Annual Re- 
port of the Park Commissioners of Lynn, 
Mass. Illustrated. 

Insect Enemies of the Pine in the Black 
Hills Forest Reserve, by A. D. Hopkins, Ph. D. 
Bulletin 32, new series, Div. of Entomology, 
U. S. Dept. of Agriculture. Pp. 24, plates vii. 

Forage Conditions on the Northern Border 
of the Great Basin, by David Griffiths. Bull- 
etin No. 15, Bureau of Plant Industry, U. S. 
Dept. of Agriculture. Pp. 60, plates xvi. 

Arid Farming or Dry Farming. Bulletin 
No. 75, Experiment Station of the Agricultural 
College of Utah. Logan, Utah. Pp. 116. 
Illustrated. 

Forest Endowment of the Pacific Slope, by 
J. G. Lemmon. Oakland, Cal. Pp. 15. 

Provisional Methods for the Analysis of 
Foods. Bulletin No. 65, Bureau of Chemistry, 
U.S. Dept. of Agriculture. Pp. 169. 

Mexico as a Market for Pure-bred Beef Cattle 
from the United States, by D. E. Salmon. Bul- 
letin No. 41, Bureau of Animal Industry, U. S. 
Dept. of Agriculture 

Kentucky Bluegrass Seed, by A. J. Pieters 
and Edgar Brown. Bulletin No. 19, Bureau of 
Plant Industry, U. S. Dept. of Agriculture. 
Pp. 19, plates vi. 

Review of Legislation, 1g01. Bulletin No. 
72, New York State Library. Edited by Rob- 
ert H. Whitten, Ph. D. Pp. 248. 

The Agricultural Gazette of New South 
Wales, vol. xiii, part 3, pp. 279-373. Illus- 
trated. 

( To be reviewed later.) 
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PUBLISHER’S NOTES. 


‘‘Three Hundred Miles on the Colorado 
River’’ is the title of a neat booklet which 
gives an account of a hunting, camping, and 
exploring trip by the boys of Agassiz Hall, a 
well-known California school. These mid- 
winter excursions by the students of Agassiz 
Hall have become annual affairs and add much 
to the otherwise attractive life of the school. 

Agassiz Hall is at Alta, a small station on the 
Central Pacific Railroad, in the pine forests of 
the Sierra Nevada Mountains, 3,709 feet above 
sea-level. 

Agassiz Hall is a home school, where teach- 
ers and students meet on the intimate personal 
relationship of a large family. It offers the 
greatest freedom possible. It isa select school 
and receives boys only on recommendation. 
The number of boys received is limited to four- 
teen. The teaching force is large, so that each 
boy receives practically private tutoring. Each 
boy has his own separate room. Boys may 
keep horses if their parents wish. There is 
unexcelled opportunity for outdoor recreation, 
and boys are encouraged to ride, swim, row, 
fish, shoot, trap, snowshoe, build log cabins, 
and practice woodcraft as an aid toward devel- 
oping self-reliance, quickness of observation, 
and insight. The climate is such that there 
have been camping parties for one or two 
nights each two weeks throughout the winter. 
The boys are taught field work in natural his- 
tory, and in out-of-school hours several boys 
have made valuable collections of skins of 
mammals and birds. 

There is conducted, in connection with the 
school, Camp Agassiz, which is primarily a 
boys’ camp under the direction of the head- 
master of Agassiz Hall, who, with his family, 
makes this camp his summer home. The camp 
is in the High Sierras, near the famous Glen 
Alpine Soda Spring and Resort, seven miles 
southwest of Tallac and 6,700 feet above sea- 
level. It isopen from June 20 to September 
10. 


The enormous growth of the business of 
Thomas Meehan & Sons has made it necessary 
to establish a complete office at their Dresher- 
town, Pa., Nurseries. This will be under the 
direct charge of Thomas B, Meehan, who will 
devote his entire energies to increasing the 
wholesale branch of the business. The innova- 
tion will be made July 1, and after that date 
all wholesale business will be transacted at 
Dreshertown. At that place the firm owns 200 
acres of land which seem specially adapted for 
growing high-grade hardy ornamentals. 

The Groszmann School, formerly located at 
Vares, Virginia, but now at ‘‘Pinehurst,’’ cor- 
ner Ft. Washington Avenue and Depot Lane, 
New York, has been established for the benefit 


of a small number of exceptional children 
whose individual needs require physical, men- 
tal, and moral treatment by experts. The di- 
rector of the school, Dr. paed. Maximilian P. E. 
Groszmann, has wide experience as an edu- 
cator, principal, and student of and writer 
on educational science. He was for many 
years superintendent of the ‘‘ Ethical Culture 
Schools’ of this city, founded by Dr. Felix 
Adler, and recognized as a pioneer institution 
of modern pedagogy. The adoption of genu- 
inely progressive methods, and the promotion 
of the most cordial relations between teacher, 
pupil, and parent have always been the chief 
characteristics of Dr. Groszmann’s work. He 
is assisted by competent teachers. 


The practical courses in forestry by Mr. F. 
von Hoffman, which, as announced in the April 
and May numbers of FORESTRY AND IRRIGA- 
TION, were to be given at Glen Summit, Lu- 
zerne County, Pennsylvania, during the pres- 
ent summer, have been indefinitely postponed. 
This action has been made necessary owing to 
the destruction by fire of the forests in which 
the demonstrations were to have taken place. 

The severe forest fires throughout Luzerne 
County during the last week in April passed 
over the tract used by Mr. von Hoffman as a 
demonstration forest and ruined his work of 
last season, making it impossible to begin his 
courses as announced. While temporarily 
forced to abandon this work, Mr. von Hoffman 
will continue his work as landscape architect 
and forest engineer, as announced in his ad- 
vertisement on another page of this issue. 


We beg to call the attention of our readers to 
the advertisementsin this numberof FoRESTRY 
AND IRRIGATION. A numberof new announce- 
ments appear in this issue, and with these, as 
in the case of other advertisements, we have 
satisfied ourselves that they are from reputable 
business houses. This is to be our policy in 
admitting advertisers to the pages of FORESTRY 
AND IRRIGATION : not to accept the advertise- 
ments of any but reliable people 

FORESTRY AND IRRIGATION is growing in 
circulation and influence, and an increasing 
number of advertisers are taking space in its 
pages. Our readers can help the magazine by 
mentioning the fact that they saw the adver- 
tisement in FORESTRY AND IRRIGATION when 
corresponding or dealing with any of the firms 
whose announcements appear in these pages. 
This will be a help both to the magazine and 
to the advertisers, as the latter are anxious to 
know the effect of their advertisement. 

If you have friends interested in the subjects 
to which this magazine is devoted, send us their 
names and we shall take pleasure in mailing 
them sample copies. 
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THE 


Cheyenne Indians 











have always been noted for their chastity, bravery, intelligence, 
and great fighting qualities. While they fought the whites for 
years, some of them were also, at many times, trusted scouts and 
allies of Generals Crook, Miles, and others. 
The Northern: Cheyennes are now located on a reservation in the 
valleys of the Tongue and Rosebud rivers in Montana, not far 
south from the Northern Pacific Railway 
**Wonderland 1902” has a chapter that describes these redmen 
and will give you a glimpse of their life and habits. It is fully 
illustrated from photographs taken specially for the purpose. 
Send Chas. S. Fee, General Passenger Agent Northern Pacific 
Railway, St. Paul, Minn., six cents for the book. It will repay 
you, for there is also much more of value in the pamphlet. 
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"Radiant el ea, 


UNION... | eu Principal 


most direct line Poi nts 


PACIFIC |°"" | = West 


Every business interest is to be found on or adjacent to its line 








For the Farmer, thousands of acres of rich agricultural land. 
For the Stock-raiser, immense areas of excellent grazing land. 
For the Miner, the great mineral deposit of the West. 


For the Homeseeker, millions of acres of land already under 
irrigation, while but little is yet under actual cultivation. 


Write for copy of pamphlet ‘‘ Business Openings on the Union Pacific’ 
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Full information cheerfully furnished by ( 
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GENERAL PASSENGER AND TICKET AGENT 
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In writing advertisers kindly mention FORESTRY AND IRRIGATION. 























ORGANIZED APRIL, 1882. INCORPORATED JANUARY, 1897, 
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American Forestry Association 





OFFICERS FOR 1902. 


President, 
Hon. JAMES WILSON, Secretary of Agriculture. 
First Vice-President. Corresponding Secretary. 
Dr. B. E. FERNOW, Ithaca, N. Y. F. H. NEWELL, Washington, D. C. 
Recording Secretary, GEORGE P. WHITTLESEY, Washington, D. C. 
Treasurer, OTTO J. J. LUEBKERT, Washington, D. C. 


Directors. 
JAMES WILSON. HENRY S. GRAVES. EDWARD A. BOWERS. FREDERICK V. COVILLE. 
B. E. FERNOw. HENRY GANNETT. ARNOLD HAGUE. F. H. NEWELL. 
THOMAS WALSH. GIFFORD PINCHOT. GEORGE P, WHITTLESEY. 


Vice-Presidents. 


Sr H. G. JoLy DE LorsBini2RE, Victoria, B. C. | JOHN GIFFORD, Princeton, N. J. 
CHARLES C. GEORGESON, Sitka, Alaska. EDWARD F. HoBarrt, Santa Fe, N. M. 
D. M. RIoRDAN, Flagstaff, Ariz. | W. A. WADSworTH, Geneseo, N. Y. 
THOMAS MCRAE, Prescott, Ark. | J. A. HoLMEs, Raleigh, N. C 
Wo. R. DUDLEY, Stanford University, Cal. W. W. BarRerrT, Church’s Ferry, N. D. 
HENRY MICHELSEN, Denver, Col, } Wo. R. LAZENBY, Columbus, Ohio. 
ARTHUR T. HADLEY, New Haven, Conn. } A. C. Scort, Stillwater, Okla. 
Wo. M. CanBy, Wilmington, Del. | J. T. ROTHROCK, West Chester, Pa. 
A. V. CLuBBS, Pensacola, Fla. | H. G. RUSSELL, E. Greenwich, R. I. 
R. B. REPPARD, Savannah, Ga. | THOMAS T. WRIGHT, Nashville, Tenn. 
CHAS. DEERING, Chicago, Ill. Wo. L. BRAy, Austin, Texas. 
AMES TROOP, Lafayette, Ind. | C. A. WHITING, Salt Lake, Utah. 
HOMAS H. MACBRIDE, Iowa City, Iowa. | FRANK W. ROLLIns, Concord, N. H. 
D. C. BuRSON, Kansas. | REDFIELD PROCTOR, Proctor, Vt. 
JOHN R. ProcTER, Frankfort, Ky. | D. O. Nourse, Blacksburg, Va. 
LEWIS JOHNSON, New Orleans, La. | ADDISON G. FOSTER, ‘facoma, Wash. 
EDWARD L. MELLUS, Baltimore, Md. | A. D. Hopkins, Morgantown, W. Va. 
N. E. Hansen, Brookings, S. D. | THOMAS F. WaLsH. Washington, D. C. 
JOHN K. Hoss, North Berwick, Me. | ELIHU STEWART, Ottawa, Ont. 
N. S. SHALER, Cambridge, Mass. | Wo. LITTLE, Montreal, Quebec. 
CHARLES W. GARFIELD, Lansing, Mich. | Gro. P. AHERN, Manila, P. I. 
SAMUEL B. GREEN, St. Anthony Park, Minn. | Wm. R. CastTLe, Hawaii. 
WILLIAM TRELEASE, St. Louis, Mo. | J. H. McLeary, San Juan, P. R. 


CHARLEs E. BESSEY, Lincoln, Neb. | 
Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00. 
Sustaining Membership, $25.00 a year. 
FORESTRY AND IRRIGATION is the official organ of the Association, and is sent regularly to all members. 














APPLICATION FOR MEMBERSHIP. 


To the Assistant Secretary, 
AMERICAN FORESTRY ASSOCIATION, 
WASHINGTON, D. C. 


DEAR SiR: I hereby signify my desire to become a member of the American Forestry 


Association. 
Very truly yours, 





P. O. Address __- 
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the 20th century 
specific for 


Constipation, EF ORESTRY and 


Advertise in 


spenane IRRIGATION. 
Sick Headache, 


Liver Troubles, Rates on application. 


Indigestion, and all 


Stomach Ailments. | Bk Files of Lhe Forester 


: The Profession of Forestry . . -« + § .25 
Your money back if | wo Ty, The Forester, 18998... 1.00 








not relieved. Vol. V. The Forester, 1899... 1.00 
10 Doses 10c., 30 Doses 25c. Vol. VI. The Forester, 1900 . . . 1.00 


Vol. VII. The Forester, 1901 . . . 2.00 


Proceedings of i fans ard 
HENSON CHEMICAL CO., Congress and American Forestry 
are Greenesbursg, Pa. Association (1888-1897, inclusive) 1.00 


Ask your druggist or send to— 








FARMING in COLORADO, UTAH 
... and NEW MEXICO ... 








The farmer who contemplates changing 
his location should look well into the sub- 
ject of irrigation. Before making a trip 
of investigation there is no better way to 
secure advance information than by writ- 
ing to those most interested in the settle- 
ment of unoccupied lands. Several pub- 
lications, giving valuable information in 
regard tothe agricultural, horticultural, 
and live stock interests of this great west- 
ern section have been prepared by the 
Denver & Rio Grande and the Rio Grande 
Western, which should be in the hands ot 
all who desire to become acquainted with 
the merits of the various localities. Write 








S. K. HOOPER, @. P. & T. A. 
.. + DENVER, COLORADO ... 





Scene in Eagle River Canyon along Denver & Rio Grande R. R. 








In writing advertisers kindly mention FORESTRY AND IRRIGATION. 

















}INSEXDIE 


Roaches 
Ants, Moths, Bedbugs 


’ and all insects thoroughly 
4 exterminated by using... 


INSEADIE 

















Insects breathe through their bodies, 
having no lungs, and for this reason it 
does not require a poison to kill them. 

INSEXDIE will also kill insects on 
birds, chickens, plants, etc., and should 
be used freely on clothing and furs 
before packing them away. 

Put up in cans for hotels and pub- 
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$ lic institutions at $1, $2, $3, and $5. 
, Small package sent to any address 
, postpaid for 25c. 





ASK YOUR DRUGGIST OR GROCER 











Ginseng Chemical Co. 
| 3701 S. Jefferson Ave. ~ St. Louis, Mo. 
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In writing advertisers kindly mention FORESTRY AND IRRIGATION. 
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New York State 
College & Forestry 








Cornell University 
Ithaca, New York 


H OR B U RN’'S Offers a complete four-year course in Forestry lead- 
ing to the degree of Forest Engineer (F. E.). 
S E E D Ss Special students for shorter terms accepted if 
properly prepared. 


Tuition, $100 per year. New York State students 





They have been developed by free. 


careful, thoughtfcl propagation The spring terms of the junior and senior years 
throughout the Nineteenth cen- are spent in the Demonstration Forests in the Adi- 
tury. Thorburn’s 116-page Century rondacks, devoted to practical work. 

Catalogue of these Requirements for admission similar to those in 
other branches of the University. Send for pro- 


Seeds of spectus. 


Instruction in preparatory and _ collateral 
a Century branches given by the Faculty of the University. 
For further information, address Director of 
is the 100th successive annual State College of Forestry, Ithaca, N. Y. 
issue. If you would have a more 
on sonar huss AR dlgrrggiet gece B. E. FERNOW, LL. D., Director 
tive garden, send for it. It’s free. 


. M. THORBURN & CO. 
" fe, 15 John Street) JOHN GIFFORD, D. Occ., Assistant Professor 
86 Cortlandt Street, New York, 


a 








JUDSON F. CLARK, Ph.D., Assistant Professor 




















YALE FOREST SCHOOL 


NEW HAVEN, .. CONNECTICUT 




















The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Grad- 
uates of collegiate institutions of high standing 
will be admitted without examination, provided 
they can show the requisite knowledge of 
Botany, Geology, and Inorganic Chemistry. 

A Summer School of Forestry, under the direc- 
tion of the professors in the Yale Forest School, | 
will be open in July, 1902. 























For further information address 


Henry S. Graves, Director, New Haven, Conn. 









































JUDD & DETWEILER, PRINTERS, WASHINGTON, D. C 











